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2. SAMPLING AND MATERIALS CHARACTERIZATION 

SOIL PREPARATION 

Site sampling for the Montrose site in Torrance, California took place on February 26, 1990. Sampling was 

conducted by Hargis + Associates personnel and was observed by an ECOVA employee. Se\-en different soil 

\ 
\ 

TABLE 2-1 
Description of the S.mples Obtained From the Montrose site lor 

Bench-Scale Trutability Testing 

Samplo PNvloua Current Dep1h 

Concen••tlon o..lgnetlon O.algnetlon (feet) 

1000.4000 150 BR-5 15·3 

1000.4000 ~-2 BR-8 11 

10. 100 1&-0 BR-4 25 

10-100 ~303 BR-6 18.4 

10. 100 ~3018 BR-7 92 

<10 ~-5 BR-2 60 

<10 l.A18 BR-1 30 

Aquilef Solidt ~-1 BR-3 fi6.68 

Gtoundwa18f ~-1 ~-1 fi6.68 

samples and one aquifer solids sample were taken, placed in large buckets and shipped to ECOVA corporate 

headquarters in Redmond, Washington. Table 2-1 pro\ides a summary description of the samples collected. The 

soil had a flliD clay consistency and it was necessary to dry the soil prior to homogenization. Homogenization of 

site soils proved difficult due to the moisture content of this clayey soil and the presence of chlorobenzene above 

the analytical detection limits by EPA Method 82-*0. During the homogenization process the soil dried from an 

average: moisture: content of 16.2% to <9.3%. The soil formed hard aggregates averaging 10 mm in diameter "hich 

2·1 
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were nOI readily friable manually. The homogenization process invoh ~d intensi11e pounding of the dried soil using 

20 mm stainless steel ball bcarin~ in a 3/16" mesh standard sieve. 

BASEll:-.JE CHEMICAL ANALYSES 

Following homogenization, the soil was analyzed for DDT and related compounds, total organic carbon (TOC). md 

inorganic nutrients. The results of these analyses (Tables 2-2 and 2-3) were used to prepare two different soil 

composites. "Soil A" was a composite of soil samples BR-4 and BR-6 with levels of DDT and metabolites ranging 

from 14 to 130 ppm. The "Soil B" composite (BR-5 and BR-8) had levels of DDT and metabolites ranging from 

9.30 to 1,700 ppm. These two soil types were tested in both the solid phase treatability study and in the slurry phase 

treatability study. Prior to initiating the studies, the homogenized field samples were extensively blended to pro\ ide 

uniform distributions of contamination to assure reproducible anal}tical results. The results of baseline analyses for 

inorganic nutrients are presented in Table 2-3 and showed that nitrogen and phosphorus levels were low and would 

likely limit microbiological actnity. Analysis 1.1.45 performed on individual composite samples of soil BR-4 and BR-6. 

The mean of these analyses was used to estimate the concentrations for the Soil A composites. Soil B analysis was 

performed in triplicate on the final composite of soil BR-5 and BR-8. 

TABLE 2·2 
Results of Baseline Chemical Characterization of Soils by HPLC 

Coo-ohlkHI of DDT and Metabolites !ppm) 

SoH . Obtained Expected 

BR4 1211.7 I 5.8 10· 100 

BAS 1533 I 57.7 1000.4000 

BAll 15.7 I 1.5 10· 100 

BR7 710 t 43.& 10- 100 

BR8 993 I 92.9 1000.4000 

BR-1 8 2 t 1.4 

2·2 
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TABLE 2-3 
Results of Baseline Inorganic Analysis of Soils (mgfkg) 

Soli,.. Soli II 

Nitra- 2.15 t 2.6 2.6 t 0.1 

Phospha- 6.65 t 10.2 2.4 t 0.03 

Sullala 4126 t 4500 47Je.7 t 17 

Ammonia 2363 t 3.0 27.2 t 8.5 

Toe" 3587 t 1491 6163 t 1110 

"Represems the mean of analysis of single oompoli- samples of BR4. BA6 and BR7. 
t>r ota1 OrganiC Carbon 

MICROBIOLOGICAL ENUMERATION 

Enumeration or microbial populations was conducted as par1 or the baseline soil characterization and as one of the 

analyses conducted at each sampling event. Microbial enumerations were performed by counting the number of 

colonies that grow on PCA (Plate Count Agar) plates containing nutrients and a carbon source. Baseline microbial 

enumerations were also performed on SEA (soil extract agar) plates. These plates were prepared by extracling a 

500 g sample of high level DDT contaminated soil with 1 liter of deionized water and adding purified agar. This 

media formulation was used to ascertain differences in population diversity thai might arise during the enumeration 

of bacterial populations when plating on a complex rich media such as PCA. The results of these analyses arc 

presented in Table 2-4 and indicate that there apPc:ars to be an order of magnitude loss in bacterial population 

densities in Soil A as measured on PCA as a result of the homogenization process. However there does not appear 

to be any change in bacterial population diversity as measured by changes in the colony morphological types. Soil 

B soils show a slight reduction (2:0 percent) in population densities but no changes in population dh·ersity as a result 

of the homogcnation process. 

Baseline characterization of site water involved the follo11.ing analyses: inorganic nutrients (nitrate, phosphate, 

sulfate and ammonia), total organic carbon, and chlorobcnzene. All analyses were performed in lriplicalc except 

chlorobenzene, for l!."hich duplicale samples were analyzed. EPA !'.1e1hod 8Z40 was used for chlorobenzene analysis. 

The results of lhese baseline charactcriz.alions are presen1ed in Table 2-5. 
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I RMulta of ..,umeratlon of eolllllknltalal population on llla'e count -ear (PCA, 
and aoll extract llgaf (SEA') IIMtor. and after homogenization. (CfU)• 

PCA SEA 

I Sol Before .,_ Before 

A 3 X ta' 2 X tal No< 

I B !I X trfJ 1 X trfJ 7 X to' 

I 

I 
• = Enumeration on plate counting agat. 
b = Enumerabon on soil extract agar. 
< NO = Nona detecled at the tal dilution. 
•Colony forming unots par gram of soil. 

I 
I 

TABLE 2-5 

I 
Baseline Alllllyala of Water 

mg/L 

I Nit! ate nd (.500). 

Phosphate nd (.5001 

I 
Sulfate 7t2 t t2t 

Ammonia 0.139 t 0037 

TOC 53.0 t t7.5 

I -Chlorobanzene 33.5 t 0.707 

I "Compound not deteclacl, detection limit in paranlheses. 

I 
I 
I 
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3. CHLOROBENZENE TREATABILITY 

3.1 INTRODUCTION 

Aerobic shake fiask culture techniques were used to assess existing aerobic biodcgradative potential fOI" 

chlorobenzene in the groundwater. Data from the baseline chemical and microbiological analyses were used to 

identify the parameters which M:re evaluated in this study. The optimization of inorganic nutrient concentrations 

and the effects of inoculation M:re examined. 

3.2 MATERIALS AND METHODS 

The study was performed in pre-sterilized 125 ml Ebrlenmeyer fiasks with tenon-lined septa and screw cap closures. 

The following treatments M:re examined: sterile; nutrient amended; nutrient amended and inoculated. Flasks were 

set up in triplicate for the anal~ of chlorobenzene by EPA Method 8240 at the following time points: To. T3, T,... 

T1., T21 and T 21 days. In addition. one single fiask for each treatment at each time point ,.,-a5 set up for microbial 

studies. 

A full-scale in situ bioremediation process preferably makes use of organisms already existing at the site. These 

microorganisms are best adapted to the existing site conditions, and the need fOI" addition of an inoculum is 

moderated or eliminated. The flask study was therefore conducted using site water as the "incubation medium· and 

source of a potentially active microbial population. All amendments were added directly to the site v.-ater. On the 

day prior to initiating the experiment, four liters of groundwater were spiked with chlorohc:nzcne to achieve a final 

target concentration of 100 ppm. A concentrated nutrient stock solution was added to optimize the C:N:P ratio. 

The water was then allowed to stii slowly at 4"C to equilibrate. Each fiask from the sterile treatment set receh·ed 

0.25 g of HgCiz. All nasks and necessary glassware were then prechilled o1o-ernight at 4"C. 

A cblorobenzene-degrading inoculum was developed for use in the study, and two fresh subcultures were inoculated 

two days prior to initiation. These subcultures were incubated with and without the addition of a supplemental 

carbon source. An aliquot of both 48 hour cultures was examined and enumerated microscopically, centrifuged and 

washed with sterile phosphate buffer to remove residual chlorobenzcne. The acti\-ity of the resulting suspensions 

was verified through oxygen-uptake measurements in the presence of chlorobenzcne. The culture gro\\<n in the 

presence of the supplemental carbon source exhibited an oxygen uptake of 9.6 nmol OJ min. The culture grl>"'on 

3·1 
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solely in the presence of chlorobenzene exhibited a slightly smaller oxygen uptake of 8.6 nmol OJmin. Aliquots 

from both subcultures were similarly centrifuged and washed, and resuspended in an amount of fresh sterile buffer 

which was calculated to provide a final concentration of approximately 107 organisms/ml when 1 ml was added to 

each of the flasks in the inoculated treatment sets. The combined inoculum was kept chilled at 4• C until use. 

The groundwater was allowed to continue stirring slowly while 50 ml aliquots were delivered "ia a siphon system 

to the Erlenmeyer flasks. The flasks were sealed immediately. This procedure was performed at 4• C to minimize 

volatile loss. After all Oasks had been dispensed, 1 ml of inoculum was added to the appropriate treatment set. 

All caps were then additionally sealed with parafilm and the flasks were wrapped with aluminum foil. The T0 flasks 

were kept chilled until sampling. All other flasks were placed on gyrotary shakers, 25"C, approximately 180 rpm, 

and the. incubation was begun. Subsamplc:s from the: T0 flasks were transferred to prechilled 40 ml VOA 'wials which 

contained 4 drops of cona:ntrated HCI. Duplicate samplc:s from each treatment set were: submitted for analysis of 

cblorobcnzene by EPA Method 8240. A single sample from each set was submitted to Hargis + Associates for 

verification. The remaining single T0 flask from each treatment set was evaluated for total aerobic heterotropbs and 

aerobic chlorobcnzene degrading organisms. 

The incubation was continued for a total of 21 days. The same sampling procedure was followed on each sampling 

date with the exception of submitting analytical samples to Hargis + Associates. All samples subsequent to T0 were 

analyzed by Pacific Northwest Environmental laboratory, Inc. Total aerobic heterotroph enumerations were 

performed using standard dilution plate count techniques. Aerobic cblorobenzene degrading microorganism 

enumerations were performed using the same basic technique but modifying the growth medium and incubation 

conditions. All enumerations except the sterile treatments were performed by triplicate platings of three serial 

dilutions. Plates were incubated at zs•c and examined after 3 and 7 days of incubation. 

3.3 RESULTS 

The concentration of chlorobcnzene in both active treatments bad been reduced to nondetectable le\'el~ ~ithin 3 

days. The slightly lower baseline value in the Time = 0 samples from the inoculated set indicates that biological 

activity had already begun in these flasks in the short time between inoculation and acidification of the anal~tical 

subsamplc:s. The chJorobenzene levels in the sterile flasks remained fairly stable throughout the incubation period, 

indicating insignificant abiotic loss (Table 3-1). 
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TABLE 3-1 
Biodegradation of Chlorobenzene In Flask Studies 

CHlOROBENZENE (ppb1
) 

Time (days) 

TrNtment 0 3 7 14 21 

Sterile 110.000 t 0 91.000 t2.000 88.000 t 1,000 103.000 t 6.000 100.000 t 0 

Nutrient 105,000 t 7,000 U(5)2 (1.3 t 0.6)~ 
\ 

U(5)2 U(025)2 

Amended 

Inoculated 98.000 t 3.000 U(5)• U!51• (2._7 t 1 21~ UI025l2 

'All dllorobenzene concentrations are expressed u the mean t standard deviation of 
triplicate assays, with the exception of Time 0 (duplicate assays). 

2U u a qualifier Signifies that compound was UMyed for and not detec:ted at the limi1 
in parentheses. 

3 J u a qualifier denotes an estimated value tor tentatively identified compound a present 
at levels less than quantitation limits but greater than zero. 

"Triplicate assays included two results of Ul5) and one result of 1J. 

Observation of the chromatograms indicated changes in several compounds in the active treatments. Therefore, 

analysis were performed outside the required scope of work to determine whether these compounds 1o11ere also being 

biodegraded. A complete report for all compounds analyzed by EPA Method 8240 was done at the final sampling 

for the active treatments. This additional reporting indicated the presence of benzene, methylene chloride, 

formaldehyde, and tetrachloroethene at comparable concentrations in both treatments (Table 3-:!.) Archi\'ed raw 

data from selected T0 samples was reanalyzed to generate a complete baseline report for these samples. Since the 

integrity of the sterile controls was validated by the chlorobenzene results presented in Table 3-1, analysis of Day 

21 sterile controls for other compounds was not performed. 

The data indicate that benzene was degraded from 7,000 ppb to nondetectable le~ods in both acti\'e treatments. 

There was no sigailltant degradation of chloroform observed in either treatment. Due to differences in detection 

limits, methylene chloride was only detected in the final set of samples and therefore no conclusions about its 

biodegradation can be made. There is not enough compelling e~o;dence at this time to preclude that the methylene 

chloride is a laboratory artifact. This is based on its use as a common laboratory wh·ent. Tctrachloroethcne 

decreased 30 to 38 percent. 
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TABLE 3-1 
Biodegred•tion of Chlorobenzene in Flask Studies 

CHLOROBENZENE (ppb1
) 

Time (days) 

Treatment 0 3 7 14 2t 

Sterile 110.000 t 0 91.000 t2.000 88.000 t 1.000 103.000 t 6.000 100.000 t 0 

Nutrient 105.000 I 7.000 U(5)2 (1.3 t 06)~ U(5)2 U(0.25l2 

Amended 

Inoculated 98.000 I 3.000 U(5)4 U(5)4 (2.7 t 12)~ Uf0.25l2 

'AU chlorobenz- concentrations are expressed as the mean t standard deviation o1 

triplicate assays. with the exception of Time 0 (duplic:.te assays). 
2u as a qualifier Signifiet that compound was assayed for and not detected at the limit 

in parenthnn. 
3 J u a qualifier denotea an estimated value lot" tentatively identified compounds present 

at Ieveii lela than quantitation limite but greater than zero. 

.,.riplicate -va included two results ot U(5) and one reault ot tJ. 

Observation of the chromatograms indicated changes in several compounds in the active treatments. Therefore, 

analysis were performed outside the required scope of work to determine: whether these compounds were also being 

biodegraded. A complete report for all compounds analyzed by EPA Method 82-W was done at the final sampling 

fot the ac:tiYe treatments. This additional reporting indicated the presence of benzene, methylene chloride:, 

formaldehyde, and tetrachloroetheae at comparable concentrations in both treatments (Table 3-2.) Archived raw 

dat. from selected T, samples was reanalyzed to generate a complete baseline: report for these samples. Since the 

integrily of the ste~ controls was validaled by the ehlorobenzene results presented in Table 3·1, analysis of Day 

21 sterile cootrols for other compounds was not performed. 

The data indicate that benzeac was degraded from 7,000 ppb to nondetectable levels in both acti\·e treatments. 

There was oo sipific:ant degradation of chloroform observed in either treatment. Due to differences in detection 

limits, methylene chloride was ooly detedc:d in the final set of samples and therefore no conclusions about its 

biodegradation can be made. There is not enough compelling evidence at this time to preclude that the meth~lcne 

chloride is a laboratory artifact. This is based on its use as a common laboratory solvent. Tctrachloroethcne 

decreased 30 to 38 percent. 

3-3 

[ C t A 

832005/ FINAL RPT: bkh f7 

_,.P.C 

~· , "-'· 
l-ee 
~· 

BOE-CS-0186111 



I 
I 
I 
I 
I 

~ 

I 
I 
I 
I 
I. 
I 

-~~ 
I 

--~~: 

I 
r-:=•'::.J 

• '--..IJ 
~-

I 
I 
I 
I 
I 
I 

TABLE 3-2 
Other Compounds Detected by EPA Method 8240 

Ftaak Studlea 

Time (deya) 

T~ Compound, ppb1 0 21 

5arile Chloroform 9200 not done 

MethyMne Chloride U(~t not done 

Tatrachlorocthene 2t not done 
Benzene 6900 not done 

Nutrient Chloroform 9200 8700. 500 

Amended Methylene Chloride u~a 611. 25 
T etrechloroelhane 1600 t 100 

Benzene 7100 U(250l2 

lno<:ulaled Chloroform S400 8500. 500 
Methylene Chloride u~=t 607 t 31 

T elrachloroelhane 1600. 100 
Benzene 6500 Ul250l2 

1Relulla- exprneed ulhe mNII t ttand111d deviation oltriplicett aasays et Time • 21 days. 

~lolfldlld deta from a lingle analysil per treatment ia pntsented tor Time • Q days. 

:ZU u a qu&fier lignifin lhat compound wu auayad lor and not dotec1ed at lhe limit in parentheses. 

liJ u a qua1iiief denotn an estimated value lor tentatively identified compounds present at levels 

lela 11\an quanlitation limill but greater than zero. 

Data &om the microbiological examinations showed several trends in the population dynamics (Table 3-3). The 

sterile treatmcDlS did DOt exhibit any evidence of microbial growth on either growth medium, confirming the sterility 

of the cootrols. The nutrient amended treatments showed a steady increase in the numbers of aerobic heterotrophs 

through the first 14 days of incubation. There were no further increases seen in the number of total heterotrophs 

during the remainder of the study. The fmal population density achieved was approximately a one-hundred-fold 

increase. The numbers of chlorobenzene degrading organisms showed a significantly different trend; from an initial 

concentration of approximately 10 efu/m~ the numbers increased to Hf after only 7 days of incubation, and 

remained at approximately these numbers until the termination of the study. The relative percentage of total 

heterotrophs which were also capable of degrading chlorobenzene showed an apparent increase of lOXlC:C (from 

0.1% of the total population at Time = 0 to 100% at Time = 21 days). This suggests that under appropriate 

conditions, the microbial population can be greatly enhanced, and the increase appears to be due primarily to 

organisms capable of chlorobenzene degradation. 
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TABLE 3-3 
Total Heterotroph• and Chlorobenzene Degrading Microorganisms, Flask Study 

Time (daya) 
Treatment Microbial 0 3 7 14 21 

Enumeration, clu/ml 

Sterile Total Heterotrophs <tO <tO <tO <tO <tO 

Chloro~nzene <tO <tO <tO <tO I <tO 
Degrading 

\ Microorganisms 

Nutrient Total Heterotrophs t.9• to• >to' 2 1.411 t01 6.6 Jl tr/l 6 511 t08 

Amended 
Chloro~nzene ~tO J >to' 2 2.t. toA 5.611 to' 6.3. t08 

Degrading 
Microorganisms 

Inoculated Total Heterotropha 9.511 toA 9811 t01 9.911 to' 4.4. toA t 8. t08 

Chloro~nzene t.4 II to' 4.9 II toA 4.9. toA 2.9. 108 7 211 to' 
Degrading 
Microorganisms 

'ctu/ml • colony forming units/milliliter 
2Estlm.ted value; all platea had too many COlOnies to accurately count. 
3At all dilutiona; plates had too lew colonies to allow reliable quantitatiOn. 

The inoculated treatment showed a predictably larger total heterotroph population at initiation of the study, v.ith 

approximately 10% of the organisms demonstrating chlorobenzene degradation. An amount of inoculum had been 

added which was expected to result in a fmal population density of approximately 107 organisms/m~ based on a 

miaoscopic enumeration. This type of enumeration is not able to discriminate active from dormant or dead cells. 

The lack of success in retrieving these organisms via plate count techniques may indicate a large number of dormant 

or dead cells, or toxic or inhibitory effects of compounds present in the groundwater. The to«al population exhibited 

a ten-fold inaeasc by 3 days, and remained stable until day 14, when it was seen to have dropped down to a number 

approximating starting density. This trend continued through the final time point, at which time the population was 

approximately 20% or starting density. The chlorobenzene degrading organisms showed the ~c general trend. 

although their numbers remained ten-fold elevated through 14 days of incubation. By the final enumeration at 21 

days, the population had decreased, but remained at levels exceeding those seen at initiation. Differentiation of 

miaobial types based on colonial morphology indicated a shift in the relative population of microorganisms. The 
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added inoculum apparently did not effectively compete with the indigenous microDora, and their numbers decrease 

as the numbers or indigenous organisms increase. This shift in microbial populations is thought to result from 

changes in substrate availability and preference as the available chlorobcnzene is degraded (FtgUre 3-1). 

Further studies were performed to isolate and identify morphological types which showed evidence or chlorobcnzene 

degradation. Several diCCerent morphological colony 1}-pc:s were recovered from the nutrient amended treatments 

and tested. These organisms were identified as numbers or the genus ps~domonas. Puudomonas stuturi was 

identified in samples taken at initiation of the study and appeared on plates throughout the course of the study. 

Other members of the same genus were identified, although it was not always possible to discriminate beyond the 

genus level. The following organisms were isolated: 

Psudomonas stutzeri 
Pseudomonas acido~'OTIJIU 
Pseudomonas testosteroni/alca/igenes 

3.4 CONCLUSIONS 

The results or this treatability study demonstrate that the indigenous population of microorganisms could be 

stimulated to biodegrade chlorobcnzene iC conditions were optimized. Qualitative and quantitative obsc:rntions 

suggest that this approach would be effective and preferable to the addition of an inoculum. There was no apparent 

increase in the rate of biodegradation of chlorobenzene with the use of an inoculum. Both active treatment sets 

(nutrient amended only and nutrient amended/inoculated) reduced the concentration of chlorobenzene to 

nondetectable levels in 3 days. The concentration of benzene was reduced to nondetectablc: levels by both acti\·e 

treatment sets. The data suggested the degradation of tetrachlorocthene by both active treatments although this 

conclusion is tentative based on these limited results. Conclusions on methylene chloride can not be made ·at this 

time due to an insufficient database. 
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Plate count results showed a decrease in microbial populations after methylene bromide fumigation of "sterile" pans 

but a significant number of viable organisms remained. In order to further reduce microbial activity, mercuric 

chloride was added to all of the sterile pans. The soil was saturated with water to allow the poison to permeate all 

of the soil particles. The soil was then allowed to dry out to the same moisture content as the ·active· pans. This 

procedure pro\ided complete !iterilization as demonstrated by the absence of any colonies on PCA. 

Sampoing events occurred at 0, 1, 4 and 8 weeks after initiation of the study. A sample was removed from each of 

three replicate pans (for each condition) for qu~titation of DDT and metabolites and for microbial enumerations. 

At the 0 and 8 week sampling e,-ents, one sample from each triplicate set was sent to Hargis + Associates for 

independent confirmation of analytical results. 

Slurry Phase Treatability 

The slurry phase treatability study was performed in parallel with the solid phase study. Slurries were prepared \\lth 

both soil types and the same two treatments (active ~d sterile) as the solid phase study. Triplicate flasks were set 

up for each test at each sampling time point. 

Nutrients were added to the slurry study by preparing the slurries in BllSCbneii-Haas medium containing nitrogen 

in the form of ammonium nitrate and phosphorus in the form of potassium phosphate. Slurries consisted of 15 

grams (dry weight basis) of either Soil A or Soil B and 35 ml Bushnell-Haas media. All flasks were prepared 

identically except sterile flasks received mercuric chloride. Slurries were setup in 125 ml Ehrlenmeyer flasks 'Aitb 

a cotton plug to allow adequate air exchange. Sampling events occurred on the same schedule as the solid phase: 

study (0, 1. 4 and 8 weeks). Sampling for the slurry phase study required the sacrifice of the entire flask for analysis. 

At the 0 and 8 week sampling events, one sample from each triplicate set was sent to an outside analytical laboratory 

for independent confmnation of analytical results. 

Slum Extraction Procedure 

A method was developed by ECOVA for efficiently extracting DDT and metabolites from the slurries used in this 

study. The method involved separation of the ~olid from the aqueous phase, independent extractions of both phases. 

solvent exchange of the extracts into the same solvent, and finally, recombination of the two extracts. This procedure 
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4.2 RESULTS OF BENCH SCALE STUDIES 

Solid Phase 

The solid pbase bencb scale evaluations were set up as described in Section 4.1 ~ith two composited soil types 

designated Soil A and Soil 8, representing low and intermediate initial DDT concentrations. Tbe mean (~) 

TABLE 4-1 

Mean {II)• Starting tonc.ntr8tlona ot DDT, DOD, DOE end 
Metabollt .. Eatlluted AI a "' Conncs- Interval 

Soli A SoiB 

DDT 32 +I· t3.49 1125 +I· 49.5 

DOD 1.58 •I· 0.14 34 25 + !· 9. 17 

ODE 12.75 +I· 2.02 80.25 •I· 907 

ODA 12.75 • I· 2.81 NO (10.10 +I· 0.74)0 

DBP 5.45 +I· 0.17 NO f13 33 + !· 131)0 

-....ana (II) -e calculated uling the analytical values obtained at 
T 2 0 lor both active and ltafile samplea. 

"NO • Not d~ due to dilution below the calibration level 
for th ... samples. Valuel reported are for the T • 1 -k sample&. 

concentrations or DDT, estimated with 95% confidence, were 32 t: 3.49 mg/kg for Soil A and 1125 t: 49.5 mg/kg 

for Soil B. Table 4-1 summarizes tbe mean starting concentrations for DDT, DOD, DOE and metabolites. 

estimated witb a 95% confidence interval. Tbese values were calculated in order to establish the statistical basis 

upon which significant reductions in concentrations could be a.s.certained and attributed to treatment effect during 

the study. Otber metabolites analyzed for but not detected include DCBH, DDA. FW-152, DDM and kehhane. 

The foUowing is a list of the compounds analyzed and their abbre\iations used throughout this document. 
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Compound 

4,4'-Dichlorobenzhydrol 
2.2-bis( 4-chloropbenyl)acetate 
Dichlorobcnzophenone 
1,1-bis( 4-chlorophenyl)-2,2-dichloroethanol 
Dichlorodipbenylmetbane 
l,t-d::hloro-2,2-bis( 4-cbloropbenyl)ethane 
l,l-bis(4-cblorophenyl)-2,2,2-trichloroethanol 
1,1.1-Trichloro-2,2-bis( 4-chloropbenyl)ethane 
2.2-bis( 4-chloropbenyl)-1, 1-dicbloroeth:;lene 

Abbreviation 

DCBH 
DDA 
DBP 
FW-152 
DDM 
DOD 
Kelthane 
DDT 
ODE 

Experimental systems were moO:tored over an initial eight week time interval. Contaminant concentrations (DDT, 

DOD, ODE, DDA and DBP) were monitored by an HPLC method discussed in Section 4.1. The means and 

standard de\iations for the HPLC data are tabulated in Appendix A. 

There were no significant reductions in DDT, DOD or DOE in the Soil A active treatments (Figure 4.1). Mean 

DDT concentrations were somewhat higher in the T=8 sterile control. Howe\·er, the difference was not significant 

at the 95% confidence interval, 42 t 9.73 mg/kg as compared to 32 t: 3.49 mg/kg at T = 0. There appeared to 

be an inaease of DDA in the adive treatment during the frrst week of the Soil A study with a subsequent decrease 

through T = 4 (Ftgure 4.2). This apparent increase to 15.23 t 1.42 mg/kg was noc significant when compared to 

the mean value of 1275 t 2.81 mg/kg at T = 0 and can noc be attributed to a treatment effect. There is however 

a significant inaease in the levels of DBP during the fii"SI week. The concentration increases from a mean value 

of 5.45 t: 0.17 mg/kg at T = 0 to 18.0 at T = 1. There is also a signilicant reduction of DBP in the sterile control 

from a mean value of 5.45 t: 0.17 mg/kg to 3.05 t: 0.76 mg/kg during the frrst week of the study. It must be 

emphasized that the sterile controls were noc completely sterile (lOS cfu/g soil) until mercuric chloride was added 

during week 2 of the study. The <Uta are consistent with DBP being biologically degraded in these systems. 

There does not appear to be a significant change in the contaminant profile from T = 4 weeks onward. This may 

be a result of the addition of exogenous organic cosubstrates at T = 4. Supplementation with organic nutrients at 

T = 4 was predicated on the lack of degradation of DDT, DOD and DOE. This was designed to enhance the total 

population level, therefore degrader species as well. by the pro\ision of cosubstrates. While no beneficial effects 

were observed on DDT, ODD and DOE degradation. there may have been a negative effect on DDA and DBP 

degradation. During the frrst four ~ks microbial beteroeropbic populations increased from lc\·els of 2 x u:r colony 

forming units (du) per gram of soil to approximately 1 x 107 cfu/gram (Figure 4-6). After the organic nutrient 
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supplemcotatioo populations increased quite substantially to 13 x 10' cfu/gram (sec also Table 4-2). This increase 

suggests that there may be expansion of a oon·dcgrader population of organism, which outcompctes the DDA and 

DBP degraders, since there was no effect on the reduction of contaminants nor the production of metabolites. 

Treatability Sludy results for the soil 8 systems were similar to those: achieved with Soil A. Generally, no significant 

reductions in DDT, DOD or DOE were observed in the active treatments. Variability was observed in the DDT 

cooccotrations between the T = 0 mean concentration of 1125 t 49.5 mg/kg and the T = 8 mean values for the 

actn'\: and sterile treatments of 1400 t 139 mg/kg and 1500 t 139 mgfkg respectively (Figures 43). However, no 

sigaifJCaDt difference was observed bc:twecn the active and sterile treatments. In addition, this upward trend seems 

to be correlated with the addition of supplemental organic carbon which may have an effect by liberating DDT from 

the: soil. The ODD and DOE concentrations \lllcre less variable than DDT in both sterile and active treatment 

systems (FJgW"e 4.4). No disccrnable losses of DOD or DOE were observed in the active treatment as compared 

,..ith sterile control 

The results for DDA and DBP concentrations during the soil 8 treatability study arc illustrated graphically in Figure 

4.5. Interpretation of these results is confounded by the fact that DDA and DBP could not be accurately calibrated 

due to the oeccs.ssity or diluting the sample extract prior to analysis. This dfectively reduced the levels of these 

compounds below the limit of quantitation. There appear to be significantly higher mean concentrations of DDA 

(10.10 t 0.74 mgfkg) in the T = 1 actn·e as compared to the sterile control (6.45 t 035). This observation applies 

to DBP as well, where it has bCcn observed that the T = 1 mean value in the active treatment is 13.33 t 1.31 

mgfkg. compared with 7.5 :t 0.14 mg/kg in the sterile control. The data suggests that soil B may contain a 

population of miaoorganisms capable of producing and degrading these compounds. In addition, it would appear 

t1w analogous to soil A, there may be a population of organisms capable of producing DBP from DDT. The low 

bods produced would not oecessariJy result in an observable decrease in DDT since they represent concentrations 

which fall within the range of variability observed for DDT (i.e. 1125 :t 49.5 mg/kg). 

Supplementation with an organic nutrient at T =4 showed no stimulatory effect on DDT, DOD or DOE degradation. 

This is supported by the (act that the total population of heterotrophic microrganisms increased approximately 

~fold between the initial and the T=4 time point (Table 4-2). As can be seen with this data and as presented in 

F.gun: 4.6, there was a substantial increase in microbial density, up to 3.3 x 10' du/gram, subsequent to the addition 

of supplemental carbon. Such an increase in microbial populations without a significant effect on the contaminants 

of cooccrn suggests the pesticide-degrading population of microorganisms may have been displaced by nonspecific 

beterotrophs. 
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TABLE 4-2 
Microbial Enumeratlon1'1 - Solid PhliH Study 

Soli Type 11me Point CfU/gflll.,._ Standard Deviation 

A-Active T • 0 2.0 X 1oJ 1.0. 1ol 
T • 1 1.8. 1o' 0.36. 101 
T • 4 5.0 X 1ff 0.20 X 1ff 
T • 8 1.3 X 1o' 007 X 1rJ' 

A-~le T • 0 1.0 X 104 0.42 X 104 

T • 1 9.3 X 1oJ 0.90 X 1oJ 
T • 4 0 0 
T • 8 0 0 

8-Active T • 0 2.4 X 1rJ' o. 19. 101 

T • 1 5.1. 1o' 0 40. 101 

T • 4 7.0. 10' 0.20. 10' 
T • 8 3.3 X 1rJ' 0 80. 1o' 

S.S1enle T • 0 4.11• 1ol 10. 1ol 
T • 1 2.310S 0.44 x 10S 
T • 4 0 0 
T • 8 0 0 

'Enumerations weie performed on plale coun1 agat (PCA). 
aco.onv forming units per gram of toil. 

Slurrv Pbase 

Slurry phase studies were established as described in Section 4.1, employing the two com posited soil types designated 

Soil A ud Soil B. Initial mcu concentrations of DDT, DDD, DOE and metabolites in slurried soil were estimated 

by HPLC analysis with 95 %confidence (Table 4-3). There is excellent agreement between these values and those 

obtained with drier soils from the solid phase study (Table 4-1). This provides a further level of validation of the 

analytical method and its applicability to. slurry samples. As was observed in the solid phase studies, there arc no 

disccmablc reductions in the levels of DDT, DOD or DOE which could be auributed to biodegradation (Figure -1-

7). In a similar fashion DDA and DBP show no indications of biotransformation (Figure 4-8). DDA exhibited a 

33% reduction during the fii'St week of the study. The concentrations decreased from a mean value of 11.00 ~ 1.39 

mg/kg to 7.37 ~ 0.36 mg/kg. However these results were not significantly different from the reduction (28%) seen 

in the sterile control. No subsequent losses were observed through the eight week time point. 
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TABLE 4-3 

lnltlel -· alurry -"•Ilona of DDT, ODD, DOE .... JMiabolltM 
ea11m•Wd with • M% oon~ lmltvel (rngJkg). 

Slurry A Slurry. 

DOT 34.75 t 1.68 1115 t 224.611 

DOD 1.30 t 0.20 44.25 t 15.011 

DOE 11.5 t 1.27 98.25 t 14.5 

DCA 10.10 t 1.38 7.85 t 2.29 

DBP 3.70 t 0.515 7 95 t 0.72 

•Meana (I&) -• calculated using the analytical values obtained 11 T • 0 
lor stenle and active samples. 

DBP exhibited substantial losses in both sterile controls and active treatments through week -l. Howe\·er at T = 8 

the DBP levels had_ returned to approximately 46% of the starting concentration. These results suggested an 

analytical problem such as low extraction efficiency or use of an improper multiplier in calculating the anal~tical 

results. However, examination of the analytical data loss indicated satisfactory recovery of surrogates and no 

evidence of a calculation error. Therefore, the results for DBP at T=4 weeks must be considered a bad data set. 

Excluding T=4 data, there is no indication of DBP biodegration. 

Soil 8 slurries exhibited the same lack of degradation with repectto DDT (Figure 4-9) and DOD and DOE (F.gure 

4-10). ODE exhibit a slight downward trend throughout the frrst eight weeks of the study. This trend 'WI.'llS observed 

in both sterile controls and active treatments. However there was not a statistically significant difference bel'WI.een 

the mean concentrations in the sterile and active tests after eight we~ks (i.e. 69 1: 2.09 .,·ersus 65 :t -l mgjkg 

respecti\-ely). Based on the 95 percent confidence interva~ there does not appear to be a significant difference in 

the DOD concentrations betWeen the sterile and active treatment after eight weeks. The mean concentration in the 

sterile control was 53.5 = 0.70 mg/kg versus 50 mg/kg. 

Figure 4-11 illustrates some rather significant reductions of DDA and DBP in soil B slurries during the first eight 

weeks of the study. DDA concentrations were reduced from 7.85 :z: 2.29 mg/kg initially to 0.55 • 0.06 mg/kg after 
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eight weeks, an over aU reduction of 93%. The mos& dramatic reductions occured during the ftrSt week of the study, 

accounting for a n% reduction of the observed degradation. Sterile controls edllbited only a 7% reduction. 

During the flfst week 01 the study losses of D8P in sterile and active tests were 45% and 41% respecti\-ely. 

Howe\·er, through the eight week time point the abiolic losses amounted to no more than a 48% decrease in D8P. 

D8P in the active treatment was reduced from 7.95 t 0.72 mg/kg to nondetectable levels during the flfst four weeks 

of the study. Thus, DBP also appears to have been rapidly degraded in soil 8 ~urries. 

Microbial populations in the soil 8 slurries at initiation of the study were present at densities of approximately 2.8 

x 10" cfu/gram of soil (Table 4-4). These populations increased by 71% to 4.8 x 10" cfu/gram during the flfst 4 

weeks and declined to baseline IC\-cls during the last 4 weeks of the study. The data suggests that there existed a 

fairly high and well acclimated population of microorganisms capable of degrading DDA and DBP. In contrast, the 

soil A slurry started ~o~oith a population density 100 - fold lower than in Soil B. During the flfst week of slurry testing 

the microbial populations increased almos& UXXl - fold (Figure 4-12). This was foUo~o~o-ed by a die off to 

approximately 2 x l07cfu/gram. Since the ratio or pesticides to TOC in soil A is much lo~o~o-er than in soil B it is 

conceivable that there was an increase of the non - degrader population at the expense of the more readily utilizable 

organic carbon present. The higher concentrations or pesticide in soil B may be exerting a selective pressure on 

th05C organisms which are resistant to the higher cooceotratioos and/or are able to utiliz.e certain compounds of 

the pesticide fractions (e.g. DDA. D8P). 

4.3 CONCLUSIONS 

The results of treatability studies employing solid phase and slurry phase techniques suggest that there is an 

indigenous population of microorganisms in both soil A and soil B which have the capability of degrading DDA and 

D8P. There is no compelling C\~nce based on the results of these studies which suggests any biodegradation 

activity towards DDT, DOD or ODE. However, this statement must be qualified by the following facts. 

8oth DDA and D8P arc compounds which possess higher water solubilities than DDT, DOD or DOE. Therefore 

these compounds by their nature would tend to be more bioavailable to indigenous microorganisms. DDT, DOD 

and ODE are highly hydrophobic, and exhibit high octanol/water partitioning coefficients. Thus these compounds 

will adsorb tightly to the high organic content clay, characteristic of some of the soils at this site. Sequestration of 

these compounds via adsorption ~o~oill render them less bioavailable for any biodegradative destruction and will at the 

very least introduce a desorption constant into the microbial rate equation. 
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TABLE 4-4 
Mlcrobilll Enumeratlon1'1 - Slurry Study 

SoiTJpe Time Polnl CfU/gPIMNn St.nclard De¥latlon 

~ T•O 3.1. 1«f 0.40. 10. 
T • 1 5. 10' . 
T • 4 1.7. 10' 05e. 10' 
T28 2.0. 10' 0.711 x tO' 

4&.rile T•O 0 0 
T • 1 0 0 
T • 4 0 0 
T • 8 0 0 

8-Active T•O 2.11• tr! 0.76. tr! 
T • 1 4.t. trl 040• to• 
T•4 4 8. tr! 1.6. to' 
T • 8 3.0. tr! 0 50 x t01 

8-&erile T•O 0 0 
T • I 0 0 
T • 4 0 0 
T•8 0 0 

'Enumerations - petformed on plata count agar (PCA). aco.onv forming units par miUilitar ot slurry. 

It is a reasonable assumption that the compounds which arc most likely to degrade frrst will be those that are more 

water soluble. This is evident in the data obtained for DDA and DBP in the present studies. Another interesting 

observation is what appears to be the production of DDA and DBP in soil A and B during the solid phase studies 

only. This may be reflective of a population of microorganisms that arc capable of low rates of DDT 

biotransformation but which do not thrive in a saturated environment such as a slurry. While this preliminary data 

is not compelling and certainly is not irrefutable it is suggestive of such biopotential. Low levels of metabolite: 

production will not necessarily result in an observable decrease in DDT, DOD or ODE. If these melabolile levels 

decrease to concentralions which are within the range of 1he variabilily of !he DDT, ODD and DOE analysis, il 

would not be possible to discriminate a slatis!ically signigicanl dillc:rc:nce. It i.s also apparent from these s!Udics !hal 
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the DDA and DBP biodcgradative potential is more pronounced in the slurry phase system. Considering the 

solubility characteristics of these molecules, this is DOl a surprising result. 

The addition of supplemental organic nutrients appears to have imparted an adverse effect. This judgement was 

made on the basis of an apparent correlation between the organic nutrient addition and the cessation of an observed 

degradati\"C activity towards DDA and DBP. A shift in microbial population densities tends to lend credence to the 

theory that the organic supplement caused the expansion of a noa-degrader population of heterotrophic bacteria. 

This expansion may have resulted in the displacement of the degrader population as a result faster growth rates and 

competition for essential nutrients. Altemati\-cly, with the increased availability of a readily utilizable carbon source, 

the degrader population may have repressed the degradative ell.l)me systems. The experiments being reported on 

herein were not designed to determine the underlying mechanisms but rather to probe for the existence of any 

catabolic potential for the DDT isomers and metabolites. 

The cunent results of this testing program do not rule out the po51bility that the organisms ~,~;badJ are degrading 

DDA and DBP may also have the capability of cooxidizing DDT, DOD and DOE. Nor do the present st~dy results 

rule out the possibilty that the rates of degradation of these compounds are so low that they are not y-:t detectable 

above experimental background noise. Such low rates may be directly attributable to the limited bioavailabihy of 

these compounds due to their soil adsorpti\"C characteristics. Hydrophobic compounds such as DDT. DDD and 

DOE have a low aqueous solubility and therefore tend to partition to soil organic matter. Microoganisms have 

access only to those molecules which are present within the bound ~-ater layer of the soil and therefore have direct 

access to a small percentage of the total molecules present. 
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s·OL!D PHASE STUDY 
DDT,· DOD, and DOE in SOIL A 
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SOLID PHASE STUDY 
DDA and DBP in SOIL A 

FIGURE 4-2 
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SOLID PHASE STUDY 
DDT in SOIL B 

FIGURE 4-3 
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SOLID PHASE STUDY 
DOD and ODE in SOIL B 

FIGURE. 4-4 
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. SOLID PHASE STUDY--­
DDA and DBP in SOIL B 

FIGURE 4-5 
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MICROBIAL ENUMERATION 
SOLID PHASE STUDY 

350 CFU/ 9 (Millions) 
FIGURE 4-6 
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SLURRY STUDY 
DDT, ODD, and DOE in SOIL A 

FIGURE 4-7 
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SLURRY STUDY 
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SLURRY STUDY 
DDT in SOIL B 

FIGURE 4-9 
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SLURRY STUDY 
ODD and DOE in SOIL B 

FIGURE 4-10 
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SLURRY STUDY 
DDA and DBP in SOIL 8 

FIGURE 4-11 

12~ DCO~N~C~pp~m~------------------------~ 
10- ____ .. _____________ , 

--
8 

6 

4 

2 

o~----~----~----~--~~----~----~----~-----+ 

0 

ECOVA 

1 2 

OOA ACTIVE 

--- OOA STERILE 

3 4 5 

WEEKS 

-+- OBP ACTIVE 

-a- OBP STERILE 

6 7 8 

111001/ILUIIDII 

: .~::;;.~;~,.~.·· 

A 



ttl 
0 
m 
0 
en 
6 .... 
OQ 
en .... 
w ...... 

-- ~ .,..; !I ... 

~ L ' I 

I.,-

· •. -.·:•:o· · ·· ,.,, •• ,,rAJ'',,.,,, •. ,._. •:,,,.:_;,~f'.'J;,,..,':>.,,.i,~;ic~:t ,j)"''"d~ll'<i~:;;i~''''''<~<'~-l,•·'''i·•-"''''··•'•;~·.,·,.-: ·.: · · :·.··: · •' '" · 

r1l r.. DQ· c:a Q ·_ a . £'.1 " li.. eil ~ ~ --, -; --., --, --, --, 

-MICROBIAL ENUMERATION 
SLURRY STUDY 

CFU/ g (Millions) 
FIGURE 4-12 

60~----------------------------------~ 

50 

40 -------··--- ---~ -

30 

20 

10 

0.-----.-----~----~--~~----~----~----~--~ 
0 

ECOVA 

1 2 

SOIL A-ACTIVE 

---- SOIL A-STERILE 

3 4 5 6 

WEEKS 

-+- SOIL B-ACTIVE 

--e- SOIL B-STERILE 

7 8 

IIIOOIIILUIUIIG 

•,-.,-','1~\Y,,, 

, .. . ··: ;-~·;., 
, ·,I 

. : ·:,•{. 
-ol 
···~- - - A. 



r 
r 
r 
r 
r 
r 
r 
r 

l: 

5. RECOMMENDATIONS 

ChJorobenzene is the major groundwater contaminant at the Montrose site. Of particular concern is that the 

presence of chJorobenzcne and other solvents in the groundwater presents a situation for the enhanced mobilization 

of DDT, DDD, and DDE. Thus, it may be advantageous to develop a strategy for remediating the chlorobcnzcne 

and other volatile organics present in the vadose zone, in order to decrease mobilization of DDT, DDD and DDE. 

As a result of the data obtained in the chlorobenzcne treatability study, Ecova recommends proceeding to a Phase 

II pilot demonstration program for the in situ bioremediation of the chlorobenzcne and other volatile organics 

present in groundwater. In situ vadose zone remediation has potential since it has already been demonstrated there 

are indigenous microorganisms capable of remediating the chlorobcnzene and benzene waste components. In situ 

biotrcatment of ehJorobcnzene and other volatile organics can significantly reduce the treatment time and capital 

costs for the overall site remediation. Biological treatment has the added advantage of being a destructive process 

with minimal associated disposal costs. 

Several issues must be addressed prior to a field demonstration. During the bench scale studies it \\015 determined 

that other volatile organics such as benzene, tetrachloroethene and chloroform were present in groundwater collected 

at the site. Before proceeding with development of an in situ program it may be useful to confirm the biodegrad· 

ability of these coftlpounds by the indigenous microorganisms. We therefore recommend performing a second 

laboralory treatability evaluation which specifically addresses the remediation of the other volatile organic com­

pounds found in the groundwater. This study could be performed according to the same procedures .and schedule 

u the cblorobenzene study described in Section 3 of this document. Prior to a field pilot it will also be necessary 

fM ECOVA to perform a laboratory column study to evaluate the affects of enhanced nutrient and oxygen delivery 

oa the aquifer matrix. Specifically, this should be performed to identify any adverse affects on permeability and 

solute transport. Procedures must be developed and implemented to control and optimize the process in a manner 

which ensures that the compounds of concern are not mobilized as a result of treatment acthities. Development 

of an above ground bioreactor for the remediation of the groundwater may also be ad\·antagcou.s should in situ not 

be technically feasible. 
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TABLE A-1 
Sample Identification 

Chlorobenzene Treaqbility Study 
Chlorobenzene by EPA Method 8240 

EMS No. (replicates) Sample lcMntiflcallon 

4329 St.rile, Time • 0 days 
4330 

4331 Nutrient Amended, Time • 0 days 
4332 

4333 Inoculated, Time • 0 days 

4334 

4405 Inoculated, Time = 3 days 

4408 
4407 

4408 Nutrient Amended, rune a 3 days 
4409 
4410 

4411 Slerile, lima • 3 days 
4412 
4413 

4415 Stenle, lima c 7 days 
4418 
4417 

4418 Nutnent Amended, Time c 7 days 
4419 

44~ 

4421 Inoculated, Time • 7 days 
4422 
4423 

4454 Sterile, lima • 14 days 
4455 
4458 

4457 Nutrient Amended, rome • 14 days 
4458 
4459 

44150 Inoculated, Time • 14 days 
4461 
4462 

4489 Sterole, Time • 21 days 
4490 
4491 

~--­

;· 

:,· 
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TABLE A·1 
Sample Identification 

Chlorobenzene Treatability Study 
Chlorobenzene by EPA Method 8240 

EMS No, (replicates) Sample Identification 

4492 Nutrient Amended, Time • 21 days 
4493 
4494 

4495 lnoc:uleted, Time • 21 days 
4496 
4497 

'. 
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PACIAC NORTHWEST ENVIRONMENTAL lABoRATORy 

April 27, 1990 

Bill Mahaffey 
ECOVA 

I 
NARRATIVE FOR PNEL 2377 \ 

Su~1ss1on fro• Pacific Northwest Enrlronaental L.borator, 

Enclosed are data summary sheets and supporting documentation for the six 
samples received on April 17, 1990 of the Harg1s/Hontrose project. The field identification numbers, corresponding lab 1dent1f1cat1on numbers, and dates 
collected are listed below. 

EIELD Ill LAB Ill DAIE CQLLEtiED 
EMS 4329 2377-01 04-17-90 
EMS 4330 2377-02 04-17-90 
EMS 4331 2377-03 04-17-90 
EMS 4332 2377-04 04-17-90 
EMS 4333 2377-05 04-17-90 
EMS 4334 2377-06 04-17-90 

Listed below are anomalies and narrativas associated with the receipt and/or 
analysis of these samples. 

No problems were encountered during the analysis of these samples and 
their associated QC. 

Release of the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designee, as verified by the following 
signature. 

Sincerely, 

3820 !59th A•enue NE Redmond, WA 96052 (206) 685-0063 ~AX (206) 567-2214 

BOE-CS-0186142 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

METHOD REFERENCE 

Gas Chro!Atograph/Hass Method 8240. Test Methods for Eyaluat1nq Sol1d.Vaste. 
Spectrometry for United States Environmental Protection Agency. SW-846. 
Volatile Organics 3rd Ed •• 1986. 

\HTH-0306. 377 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

DATA REPORTING QUALIFIERS 

Soae of these qualifiers may appear in this analytical data report. Soil samples are 
.analyzed and reported on a dry weight basis unless otherwise noted. 

OBGN/ICS OUALUIERS 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 
B - Indicates compound was found in the associated blank as well as in the sample. 
C- This flag applies to pesticide results where the identification has been confirmed 

by GC/HS. 
D- This flag identifies all compounds identified in an analysts at a secondary 

dilution factor. 
E- This flag identifies compounds whose concentrations exceed the calibration range 

of the GCJHS instrument for that specific analysts. 
J - Indicates an estimated value. This flag is used either when estimating a 

concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a target compound 
that meets the identification criteria but the result is less than the sample 
quant1tat1on limit but greater than zero. · 

- -
M - Indicates value is taken from a medium level analysts. 
ND- Not detected. Detection limit shown in parentheses. 
NQ- Not quantitated as ••• 
U- Indicates compound was analyzed for but not detected at the given detection limit. 

The sample quantitation liait was corrected for dilution and for percent moisture, 
when applicable. _ 

- X - Other specific flags and footnotes may be required to properly define the results. 
If lliore than two qua11f1~~ ate required for a sample result, the •x• flag 
combines several flags, as needed. For instance, the •x• flag might combine the 
•A,• •a,• and •o• flags for some sample. 

* - Indicates spiked compounds used for MS/HSD analysis. 

lftDRGNflC$ OUAUFIERS 

NA- Relative percent difference calculation is not applicable to analytes when not 
detected. 

NC- Not calculated when analyte is not detected. 
HS- Not calculated when sample concentration of analyte exceeds spike level by a 

factor of four or more. 
U - Indicates that analyte was analyzed for but not detected. The number is the 

minimum attainable detection limit for the sample. 

INOBGANICS HEiffOD QUALIFIERS 

CV- Manual Cold Vapor AA 

F - FURNACE AA 

P - ICP 

jF~~~~ 
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PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY 

WATER VOLATILE SURROGATE RECOVERY REPORT 

LAB 51 52 53 
SAMPLE NO. I<TOLiti<BFBlti<OCEIII 

I TOT I 
lOUT I 

=------------:-----···-·-·-··-······--·--:··· 01 I 
021 
~31 

041 
~51 

051 
071 
0BI 
091 
101 
111 
12 I 

VBLKBI 
2377-01 
2377-02 
VBLKB2 
2377-03 
2377-04 
2377-05 
2377-06 

100 
101 
101 
103 
102 
104 
103 
102 

101 
103 
103 
103 
104 
106 
107 
105 

101 
109 
Ill 
103 
106 
110 
109 
109 

0 
0 
0 
0 
0 
0 
0 
0 

------ --- --- --- ---------- --- ---- --- ----___________ 1 ___ : ____ 1 ___ 1 __ _ 

----------- --- --- --- -----131 ___________ , ___ 1 ___ --- _: 

141 
151 
161 
171 
IBI 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 

______ , ___ 1 ____ 1 ___ 1 ___ 1_1 
_____ 1 ___ 1 ___ ,___ __I 
___________ , ___ , ___ 1 ___ , ___ 1_1 
_______ , ____ 1 ___ 1 ___ , 1_1 

-----------~---'---~---~----'--1 _______ l ___ : _____ t ___ l ____ l __ l 
__________ ; I ___ 1 I I 
___________ 1 ___ 1 ___ 1 ___ 1 ___ 1 __ 1 
_______ I ______ 1 ___ 1 I 

----------'---- ___ 1 ___ 1 __ I _________ 1 ___ 1 ___ 1 ___ , ____ 1 __ 1 

------- ----- --- ----- ------------- ___ , ___ I _____ ---
I 
I 

___________ 1 ____ , ___ 1 ____ 1 ____ , __ : 
_________ 1 _____ 1 ____ 1 _____ : ____ , __ 1 

---------- ____ 1 _____ 1 ____ -~-
________ , ____ 1 ___ , ___ , ____ : __ : 

51 <TOLl • Toluene-dB 
QC LIMITS 
( 88-110) 
(86-115) 
<76-1141 

52 <BFBI • Bro"ofluorobenzene 
53 <OCE I • I ,.2-0lchloroethane-d4 

I Colu"n to be used to flag recovery values 

0 Surrogates d1luted out 

BOE-CS-0186145 
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PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY 

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY REPORT 

Matrix Spike- LAB Sa"ple No.: 2380-0ZA 

SPIKE SAMPLE I MS I MS QC 
ADDEO ICONCENTRATIONICONCENTRATIONI X :LIMITS: 

COMPOUND ( ug/L) (ug/L) I < ug/L) I REC II REC. I 
I 

······----··············1·····---- ·····-·······1···-·····-····------:----·-· 
I ,1-0ichloroethene __ : 50 0 46 92 161-1451 
Trichloroethane 511 0 46 92 171-1201 
Benzene 50 0 49 98 :76-1271 
Toluene 50 0 50 100 176-1251 
Chlorobenzene 50 0 51 102 :75-1301 

SPIKE I 1'150 I MSO I 
ADDED I CONCENTRATION I X I X QC LIMITS 

COMPOUND ( ug/L) <ug/1:.) REC II RPO II RPO I REC. 
:•••••--•••••••••••••••••1•••••••••1•••••••••••••1••••••1••••••'••••••1••••••: 

I ,1-Dichloroethene _____ l 50 46 92 " 14 :61-1451 
Trichloroethene I 50 46 92 0 14 :.71-1201 
Benzene I 50 49 98 0 II 176-1271 
Toluene I 50 50 100 0 13 :76-1251 
Chlorobenzene I 50 51 102 0 13 :75-1301 

I '-----'----- ____ : _____ : 

I Colu~n to be uaed to rlag recovery end RPO values with en asterisk 

• Values outs1de or qc li~1ts 

RPO: 0 out or S outside l1~1ts 
Spike Recovery! 0 out or 10 outs1de li~1ts 

COMMENTS: 

F32380 

'(JI ; _;JI 
-~L. 

·~ 

.c 

I I 
I: 
I r I. 
I 
I. I. 
I 
I 

I 
I 
i. 
t 
I 
I I. 
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Pactfic Northwest EnvironMental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/MS PURGE AND TRAP) 

Leb Sa~ple ID: VBLKBI 
SaMple Metr1x: WATER 
Concentration: LOW 
SeMple VoluMe: 5.0ML 
Percent Moisture: NA 
Date Extracted: N~ 
Date Analyzed: 4/18/90 
InstruMent ID: VOA IZ 

C.A.S, 
NuMber 

108-90-7 

Co~pound 

Chlorobenzene 

CustoMer SeMple No: NA 
SeMple Deacr1pt1on: METHOD BLANK 
Date Collected: N~ 
TiMe Collected: NA 
Oete Rece1ved& NA 

. ~ ~eReleu~ ?--6)_~-

ug/L Q 

s u 

• See footnote page for data qualifiers CQ) 
<684182> 

,j 

BOE-CS-0186147 
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Pactfic Northwest Env1ron~ental Laboratory 

VOLATILE ORGANICS ANALYSIS OAT~ SHEET 
. <GC/MS PURGE AND TRAP> 

Lab Sa~ple IO: 2377-01 
Sa~ple MatrtK: WATER 
Concentration: LOW 
Sa~ple VoluMe: 0.00S~L 
Percent Moisture: NA 
Date EKtracted: NA 
Date Analyzed: 4/18/90 
InstruMent ID: VOA 12 

C.A.S. 
Nurtber 

108-90-7 

CoMpound 

Chlorobenzene 

Custo~er Sa~ple No: EHS4329 
Sa~ple Description: WATER 
Date Collected: 4/17/91 
TiMe Collected: N~ 
Date Received: 4/17/98 

~f53P 
ug/L 

110000 

• See footnote page for data qualifiers CQ) 

a 

<FB4187> 

BOE-CS-0186148 



[ 

f 

f 

r 
[ 

[ 

L 

[ 

[ 

Pac1f1c Northwe~t Env1r;nMen!al L~boratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/~5 FURGE "NO iRA?) 

CustoMer SaMple No: NA Lao SaMple ID: V8LK84 
Sa~ple Matr1x: WATER 
Concentrat1on: LOW 
SaMple VoluMe: 5.0ML 
Percent Mo1sture: NA 
Date E~tr~cted: NA 
Date Analy:ed: 4/25/90 
InstruMent 10: VOA 12 

5aMple Qescr1pt1on: METHOD BLANK 
Oate.Collected: NA 

C.A.S. 
·~ul'lber 

108-90-7 

• See 

T1Me Collected: NA 

CoMpound 

Chloroben:ene 

footnote page f?r data qual1f1ers <O> 

UQIL a 

3 J 

·. >-. 

BOE-CS-0186149 
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P~cif1c Northwest Env1ron~ental L~boratory 

~OLATILE ORGANICS ANALYSIS DATA 5HEET 
(5CiM5 P0R6E AND TRAPI 

Lao Sa~ple ID: ~366-07 
5a~ple Matr1x: WATER 
Concentrat1cn: LOW 
5a~pie Volu~e: 0.~C5ML 

Percent Mo1ature: N~ 

Date Extrac~ed: NA 
Date Analy:ed: 4/25190 
Instru~ent ID: ~OA t2 

C.A.S. 
NuMber 

1~9-90-7 

Cor-pcund 

Ct:loroben:er.e 

Cu!toMer SaMple No: 4411 
3a~ple De!cr1pt1on: WATER 
Date Collected: 4120190 
T1Me Collected: NA 
Date Rece1ved: 4/20130 

~j)· -lea!e 

'-, 

89000 

; ' 

a 

<FB4Z27> 

BOE-CS-0186150 
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VOLATILE OR5A~ICS ANALYSi5 DATA SHEET 
(6CtMS F~FGE AND TRAP> 

Cust~Mer SaMple No: 4412 
SaMple De5criptton: WATER 
Gate Collected: 4/20/90 
r~~e Collected: NA 
Date Recetved: 4120190 

Lao SaMple 10: :3a6-09 
SaMple Matrt~: ~ATER 

Concentrattcn: LOW 
s~Mple Volu~e: ~.005ML 

Percent Mc1sture: NA 
Date Extrac~e~: NA 
Date Anal~:ed: 4/:S/90 
Instru"ent !0: VOA IZ /j~~ 

/.Q,L a. C.A.S. 
Nul'lber 

108-90-7 

Col"!pound 

Chlcrober.:ene 

• See footnote page for data oual:r1er5 <Q> 

93000 

<FB4::a.> 

BOE-CS-0186151 
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VOLATILE OPGA~ICS ANALYS!S DATA SHEET 
1 GCt~S =uFGE AND T?AFI 

Lab SaMple IO: :3a5-09 
SaM~le Mdt~l~: WATER 
Conce~t~at1on: LOW 
SaMple Vcl~Me: 0.~05ML 
Fercent ~Ol5ture: NA 
0dte EAtracted: NA 
Date A~aly:ed: 4125130 
In~truMent ID: VOA #Z 

C.A.S. 
N•..ll'lber 

108-90-7 

CustoMer SaM~le ~o: 4413 
SaMple Oe5cr1~t1on: WATEP. 
Date Collected: 4i20/90 
Tt~e Collectea: NA 
Gate Rece1veo: 4/Z0;g0 

u,./L 0 

51000 

• See footnote pa;e fc~ data qual1f1er~ <Ql 
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iH ' ' 
.'3-.. .. _, 
03: 
C4; 
:~5: 

~5: 

C7: 
119: 
"9: 
10: 
11: 
I .2 : 
13: 
14; 
15: 
IS: 
17 1 

13 
IS 
20 
~1 

=~ 
23 
24 
:!5 
26 
Z7 
29 
29 
30 

PAC:FIC NORTHWEST ENVIRONMEN7AL L~BORATORY 

~ATER VOLAT!~E SURROGATE RE~OVE~~ ~EPORT 

LF!S 
S:=t!"'PL=: 

31 s: 53 
NO. !\T•JL #:l2F8>1:ro.:E)J: 

:lOT: 
:GUT I 

'.l8~~3~ 1~3 103 ,.,3 a 
::26-01 ! "I IC3 '~4 0 
:325-c: 103 I 1 I) 1:17 I) 

\j3!..~.63 101 i03 :;B ~ 

:::=~-~3 1J3 !,]8 ~9 0 
~~=5-04 102 !06 : "I .. 0 
::;:s-13:; ~~= '~9 1~2 ;J 

:395-i!ii 1J2 109 !;):; a 
veu:94 '39 57 :34 0 
:3a6-07 1~1 !01 1<l0 0 
2326-09 33 gg 39 3 
Z3EE-03 101 101 1~7 0 

----- ----- ----- -----
----- ----- ----- -----
------ ------ ------ ------------ ------ ------ ------
----- ----- -'---- -----
------ ------ ------ ------
----- ----- ----- -----
------ ------·------ ------

' ' ' 
-------------·------~------ ------·------------ ------ ------ ------

----- ----- ----- -----
0 I 

-------------·------------ ------ ------ ---: 
' ------ ------ ------ ------

I 0 ·------ ------ ------ ---· ----------- ----- -----·----- ---------------- ----- ----- ----- ----- --
------------- ------ ------~------ ------ ---
---------- ----- -----

51 (TQL) • Toluene-de 
•JC L!MITS 
( €8-! !0) 

52 !SFa> • s~o~ofluorc~enzene ( as-115 1 

BOE-CS-0186153 
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PACIFIC NQRTrlWEST ENVIRGN~E~TAL LAaORATORV 

MatrlK Sp1~~- LAB S~Mple No.: :33~-0:~ 

:iP!H:: ~~MPL~ MS 
ADDED :CONC~NT~~TION:~ONC~NTRATION: 

COI"lPQIJNO 

I ,1-Di=~loroeth~ne _____ : 
Tr1c~lcrceth~ne 

Ben:ene 
Toluene 
Chloroben;:ene 

COMPOUND 

< ,_.g/L I 

S0 
50 
50 
50 
so 

SPIKE 
nOD EO 
<ug/L I 

~~Q/LI 'u~/LJ 

J ~6 

0 46 
~ 49 
0 50 
0 Sl 

M 0 M5~ 

;CQNCEN Rr1TION: : X 
(UQ Li p_;=.-

-~ •: R~='D a: 

:LI~!iS: .. -- ... -I ,_::t.. • 

3~ :5!-145: 
S2 :7t-1:0: 
93 :75-i:7: 

i00 :75-125: 
:.,: ;-:'5-130: 

-----

~c :..r~~:r; 
;:;oo : ~£\:. 

.•••••••••••••••••••••••••1•••••••••'•••••••••••••:••••••!••••••:••••~-:~••••a: 

I ,1-0ichloroethene _____ : 50 .16 92 0 14 :61-145: 

Trichlor-oethene 50 46 92 0 14 :7!-1::0: 

Benzene 50 .t3 93 0 11 ::-:-t~7: 

Toluene 53 SJ 100 0 '3 ;-=-1:5: 
Chloroben:z:ene 50 Si 1~2 0 13 :75- 1 3~: 

---- ----

t ColuMn to be used to flag recovery and RPO values wtth an aster:~k 

RPO: 0 out of 5 outstoe lt~:ts 
0 out of 10 "ut!;:~ 

COMMENTS: 

BOE-CS-0186154 
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OQ 
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en 
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_ .............................. ..... .... ... ... ... 

:::::: .. :1 E C 0 V A CHAIN·OF·CUSTODY RECORD/REQUEST FOR ANALYSIS 
. ---···· 
~- --···· ~ .......... ·······:a ~--····· a•••-• 

PAOJECT NAME/NUMBER H1r?j$ I/'II~AifrtJt e ~ jJ. co.> 
• 

PW.SE 0 3 s= TASK I 6 0 SUB TASK I OtJ J 
If kotv$Ko./F PROJECTMANAGER #1~11-tFf e V 

?3?6 I 
SUBMITIED BY 

B v- ~ -

L8b 
Silmple Not• 

~t 

~rrtf'Ao:;: 
Number Oeacr book s.q,le Volurni/Wtlghl Requlated Testing Progr11111 

Page 

Of 
o:< 
C$ 
Cij 
OS 
Q; 

07 
& 
01 

tttt o£" 

ttttofo 
Lfl-/0] 

Lf 7 tJl 
l./'-/0/ 

lJ'-/10 
'-1 lf II 
L/'1/L 
Ljl.fJ3 

wAtt.-r '/OW!L 92.'10 

' / 
~ lf 

....... 

CONTROL NO. M 1 2 2 4 

LAB DESTINATION PIJG L 

SEND LAB REPORT TO 011/11- r f (' Y 
S" I 

DATE REPORT REQUIRED - //· 10 
llec:\--,'ol\ 4}?0/'fo o,s(}er Ghr~s Kro.;kJ'-f-

~~~- ~,~ ~ 

"'~)'. 

p 
' 

Slorage 

St!tf?l 
Special Instructions CondltiOI\S 

r er:r.tjVf?:ro~~Aize,.. 7' .. ~ I 'I P~t 
·I t.JNt- If{ l. 

I 

/ 

'V 1/ 

!J f: 
~ ---- ---- K ><- --- -~ --- -- ---- --- -- -- _..,...._ ---._ . __.. 

·~ 

P05SIBLE HAZARO IDENTifiCATION (Pieese lndlcateiiii/I"C)Ie(a) 111 hallrdous lllltorllla ltld/orauspetted to_con~hlgh levels ol hlzardoua ~~~tlCII) Jt/J H .4V' 

NONHAZAADOUSD fi.AMt.IASLED SI<INIRRITANTO HIGilLYTOXICV OTHER(Speclly) t:PI1} If"/ I/, '1'/J.l../l ntUC..vril. 'hl..¥,"/1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ia~ 1-~t"' 

6 
I· 
,) 

> 

- DAlE lltoiE -
. {:l~f....*'fkJ!ra 16 .cc J.,. 

AelltlQIIIShed By 
2. 

~!:J:6 4}~fio kco 

~ ........ -

SIGNATURES; 

D.\1'£ 1'llolt - D.\ IE lllolt 

3. 
RellnQulshed By Relinqul$hed By 

Ro,eivea8v Racelvll<lBv 

:1~ ? $ !] 
A 
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PACIAC NOBD1WEST ENVIRONMENTAL LABOBATOBY 

Hay 10. 1990 

8111 Mahaffey 
ECOVA 

NARRATIVE FOR PNEL 2391 
Su~ssion fro• P~cific Northwest Environ.ent~l L&bor~tory 

Enclosed are data summary sheets and supporting documentation for the nine 
samples received on April 24. 1990 of the 832005-035-130-1002 Hargis Montrose 
project. The field identification numbers, corresponding lab identification 
numbers. and dates collected are listed below. 

EI~LQ ID LAB m DAIE tQLLEtiED 
EMS-4415 2391-01 04-24-90 ~ 
EMS-4416 2391-02 04-24-90 
EMS-4417 2391-03 04-24-90 
EMS-4418 2391-04 04-24-90 
EMS-4419 2391-05 04-24-90 
EMS-4420 2391-06 04-24-90 
EMS-4421 2391-07 04-24-90. 
EMS-4422 2391-08 04-24-90 
EMS-4423 2391-09 04-24-90 

Listed below ~re anosal1es and narratives associated with the receipt and/or 
an~lys1s of these sa.ples. 

Volatile 

There were no an~lytical problems associated with the volatile analysts 
of these sa.ples. 

Release of the data contained in thts hardcopy data package has been 
authorized by the Laboratory Manager or designee. as verified by the following 
signature. 

s~J~~-~.LL 
\NAR-0306.391 
Enclosures 

3820 159th Av•nue liE R~. IIA 960~2 (206) ~5-0083 FAX (206) 667·221. 

,-_ .· 

BOE-C6-0186156 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

METHOD REFERENCE 

Gas Chromatograph/Mass Method 8240, Test Methods for Evaluating Solid Waste, 
Spectrometry for United States Environmental Protection Agency, SW-846, 
Volatile Organics 3rd Ed., 1986. 

\HTH-0306.391 

BOE-CS-0186157 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

DATA REPORTING QUALIFIERS 

Some of these qualifiers may appear in this analytical data report. Sotl samples are 
analyzed and reported on a dry weight basis unless otherwise noted. 

QRGAN{CS QUALifiERS 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 

B- Indicates compound was found in th~'assochted blank as well as in the sample. 

C- This flag applies to pesticide results where the identification has been confirmed 
by GC/MS. 

0 - This flag identifies all compounds identified in an analysts at a secondary 
dilution factor. 

E- This flag identifies compounds whose concentrations exceed the calibration range 
of the GC/MS instrument for that specific analysts. 

J - Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response ts 
assumed, or when the mass spectral data indicate the presence of a target compound 
that meets the identification criteria but the result is less than the sample 
quant1tat1on limit but greater than zero. 

M - Indicates value is taken from a medium level analysis. 
NO- Not detected. Detection limit shown in parentheses. 

NQ- Not quantitated as ••• · 
U- Indicates compound was analyzed for but not detected at the given detection limit. 

The sample quantitation limit was corrected for dilution and for percent moisture, 
when applicable. 

X - Other specific flags and footnotes may be required to properly define the results. 
If more than two qualifiers are required for a sample result, the •x• flag 
combines several flags, as needed. For instance, the •x• flag might combine the 
•A, • •a, ···and •o• flags for some sample. 

* - Indicates spiked compounds used for HS/MSD analysis. 

INQRGNIICS 0!./AUQERS 

NA- Relat1ve percent difference calculation is not applicable to analytes when not 
detected. 

NC- Not calculated when analyte is not detected. 
NS- Not calculated when sample concentration of analyte exceeds spike level by a 

factor of four or more. · 

U- Indicates that analyte was analyzed for but not detected. The number is the 
minimum attainable detection limit for the sample. 

INORGANICS NETHDD QUALifiER~ 

CV- Manual Cold Vapor AA 

F - FURNACE AA 

P - ICP 

BOE-CS-0186158 
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PACIFIC NORTHWEST ENVIRONME~TAL LABORATORY 

WATER VOLATILE SURROGATE RECOVERY REPORT 

LAB 5 I 52 SJ 
SAMPLE NO. :<TOLIIl<BFB>t:tDCE>a: 

:TOT: 
:our· 

---·--------:···--·:--~---:-·----:----·····-01 VBU<84 
02 2331-~1 

J3 2331-02 
~4 :391-03 
015 23:!1-~4 

~6: l.IBL!\B5 
J7: 2391-~5 

~a: 2J3t-06 
09: 2391-~7 

10: 2391-08 
11: 2391-09 

99 
101 
100 
105 

99 
99 
sa 
98 
97 
99 
99 

97 94 
103 107 
11112 105 
! 06 Ill 

105 1:113 
99 sa 

11)7 104 
106 1~4 

105 102 
105 I 101 
103 99 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 : ______ --- --- --- --- --
13: ______ --- --- --- ---

14 ------ --- --- --- ---
15 ------ --- --- --- ---
16 ------ --- --- --- ---
17 

19 -----

19 ------ --- --- --- ---
20 --- --- : ___ :_ 

;~;------ _-_-_-_-_- ----------
231 ______ --- --- --- --- --
241 : ___ : ___ : ___ --- -
ZSI : ___ : ___ : ___ :_: 

25: --- : ___ :_: 
27: ______ ---
281 t ___ r ___ : ___ :_: 
291 ___ : ___ : ___ : ___ :_: 
301 ___ : ___ : _____ : 

51 \TOL> • Toluene":'d8 
SZ <BFS> • Bro"ofluoroben~ene 
53 <OCE> • I ,2-Dlchloroethane-d.& 

QC LIMITS 
< ea-1 i 0 > 
< 85-IIS l 
( 76-114) 

I Colu~n to be used to flaQ re=overy values 

0 Surrogates d1luted out 

! _. 
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WATER VOLATILE MATRIX SPIKE/MATRIX SPI~E DUPLICATE RECOVERY 

Lab Na,.,~: PNELI 

Matrt~ Sptl~ SaMple No.: X3007 

COMPOUND 

I .1-0lch-loroeth!!ne __ : 
Trtchloroethene 
Benzene 
Toluene 
Chlorobenzene 

COMPOUND 

SPII\E 
ADDED 
(ug/L) 

50 
S0 
50 
s~ 

50 

SPIKE 
ADDED 
<ug/L > 

··--·-················--·:·-------· 
I ,1-0ichloroethene __ : 
Trichloroethene~·------
Ben=ene ______________ _ 
Toluene ______________ _ 
Chlorcbenz!!ne ________ _ 

50 
50 
50 
50 
50 

SAMPLE MS 
:CONCENTRATION:CONCENTRATION: 

<ug/L) < ug/L) 

0 42 
0 46 
0 47 
0 48 
0 48 

MSD MSD 
:CONCENTRATION X X 

Cug/L) REC II RPD I 

····--·------
...... 

43 B6 ., .. 
46 92 0 
48 '36 ., .. 
49 98 2 
49 98 ., .. 

1'15 QC 
X :LIMITS 

REC I REC. 

B4 61-145 
92 71-120 
94 76- I 27 
S6 76-125 
96 75-130 

---

oc LIMITS 
RPD PEC. 

···•··· ....... , 14 61-1~5: 

14 71-1:01 
11 76-127: 
13 76-1251 
13 75-130: 

---- ---- -----

I Colu111n to be used to flag recov~ry and RPD values wtth an aster1sk 

• Values outside of QC li~1ts 

RPD: 0 out or 
Spike Recovery: 0 out of 

COMMENTS: 

FORM3A 

·,. 

BOE-C6-0186160 
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Pacific Northwest Envtron~ental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/MS PURGE AND TRAP) 

CustoMer SaMple No: NA Lab Sa~ple IO: VBLKB• 
Sa~ple Matr1x: ~ATER 
Concentration: LOU 
SaMple Volu~e: s.~~L 
Percent Mo1sture: NA 
Date Extract~d: NA 
Oat~ Analy=~d: 4/~S/50 
InstruMent IO: VOn a2 

SaMple Descr1ption: METHOD BLANK 
Date Collected: NA 

C.A.S. 
NuMber 

108-90-7 

Col'lpound 

Chloroben;:ene 

TlMe Collected: NA 
Date Recetved: NA 
Data Release Authoriz c-----. 
-'-f._ 

ug/L 

3 

• See footnote page for data qual1fiers (Q) 

Q 

J 

<FB4;:!26> 

e-"-

BOE-C6-0186161 
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Pac1f1c Northwest Envtron~ental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
ISC/MS PURGE AND TRAP) 

lab Sa~ol~ ID: 2391-01 
Sa~ple ~atr1~: WATER 
Concentrat1on: LOW 
sa~ple VoluMe: 0.~05Ml 

Percent Mo1sture: NA 
Date EAtracted: NA 
Gate Analyzed: ~1:5190 
InstruMent ID: VOA 12 

c.r\.s. 
r~ul'lber 

1~8-'30-7 

CcMpound 

Chlor·obenzen& 

CustoMer SaMple No: EMS4415 
SaMple DescrLotLon: T7-S 
Date Collected: 4/24/90 
T1Me Collected: NA 
Date Rece1ved: 4/24/90 

~~~ 
;;:? 

ug/l 

88000 

• See footnote page for data qual1f1ers <Q) 

Q 

B 

<FB4230> 
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Pacifi~ Northwest Environmental L•bor~tory 

VOLATILE O~G~NICS ANALYSIS DATA 3HEET 
CGC/MS PUqGE ANO TRAP~ 

Lab Sampl~ ID: 2391-02 
Sample ~atrix: UATEP. 
Concentration: LOU 
Sample Voium~- 0.005mL 
Per~ent Mo1sture: NA 
Oate Extr~cre~· NA 
Date Analyz~~ 4;~S/90 

In~trument !D: VOA ~2 

C.A.S. 
Number 

108-90-7 Chlorob9nZe:"lf' 

Custom~r S~mpl~ No: EMS4416 
Sampl~ Description: T7-S 
D~te Collected: 4/24/90 
Ttm• Coll~ct~d: NA 
03:e Re~eiv~d= 4/24/99 

:_~~' 
ug/L Q 

B 

-:FB423t) 

;-
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Pac1f1c Northwest EnvtronMental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/MS PURGE AND TRAP) 

Lab SaMple ID: 2391-03 
SaMple Matr1~: ~nTER 
Concentrat1on: LO~ 
SaMple VoluMe: 0.005ML 
Percent Motsture: NA 
Date Extracted: NA 
Oate Analy~ed: 4125/90 
InstruMent IO: VOA tZ 

CustoMer Sa~ple No: EMS4417 
SaMple Oescrtptton: T7-S 
Date Collected: 4/24/90 
TtMe Coll~cted: NA 
Date Received: 4/24/90 

~~ 
? C.A.S. 

NuMber CoMpound ug/L Q 

108-90-7 Chlorcbenzene· 89000 8 

• See footnote page for data Qual1f1ers (Q) 

<FB423Z> 

01~ . 

I :,if 

.~(. 

--~'; 

r-·-
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Paciflc Northwest Env:ron~ent5l Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/MS PURGE AND TRAP> 

Lab Sa~ple ID: :391-04 
SaMpl~ ~atr1x: UATER­
Concentratlon: LOW 
5aMple VoluMe: s.~~Ls 

Percent Mo1sture: NA 
Date E~t~acted: NA 
Date Analyzed: 4125/90 
InstruMent IO: VOA #2 

C.A.S. 
NuMber 

108-90-7 

CoMpound 

Chloroben;:er.e 

CustoMer SaMple No: EMS4418 
SaMple uescr1pt1on: T7-N 
Date Collected: 4/24/90 
T1Me Collected: NA 
Date Rece1ved: 4/24190 

~~-
ug/L 

• See footnote page for data Quallfiers <Ql 

a 

JB 

<:FB4Z33> 

i. 

·,-

r 
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P~c1f1c Northwest Env1ronMental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<GC/MS PURGE AND TRAPl 

CustoMer SaMple No: NA Lab SaMple ID: VBL~BS 
SaMple Matrix: WATER 
Concentration: LOW 
SaMple VoluMe: S.0ML 
Percent Mo1sture: NA 
Date Extracted: NA 
Date Analy:ed: 5/03/90 
InstruMent ID: VQA 12 

SaMple Oescr1Pt1on: METHOD BLANK 
Date Collected: NA 

C.A.S. 
NuMber 

108-90-7 

T1Me Collected: NA 

Col'lpound 

Chloroben:ene 

• See footnote oage for data qual1fiers CQ) 

ug/L a 

5 u 

<FB4273> 
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1 

BOE-C6-0186166 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
J. 

·' 

~" I 
I 

~~ 

.-

I 
I 
I 
I 
; 

' 

Pacific Northwest EnvtronMental Laboratory 

VOLATILE ORGANICS ANALYSIS OAT~ SHEET 
<GC/MS PURGE AND rRAPl 

Lab SaMpl~ ID: :391-05 
Sa"ple Matr1A: WATER 
Concentration: LOW 
SaMple VoluMe: 5.0ML 
Percent Mo1sture: NA 
Date EAtracted: NA 
Date Analy=ed: 5/03/90 
InstruMent ID: VOA 12 

C.A.S. 
NuMber 

108-30-7 

CoMpound 

Chloraben=ene• 

CustoMer SaMple No: EMS4419 
SaMpl~ D~scrtptton: T7-N 
Date Collected: 4/Z4/90 
TtMe Coll~cted: NA 
Date Recetved: 4/24/90 

Au tho .,.---

ug/L 

• See footnote pege for data queltfters IQl 

J 

<FB4Z78> 
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Pacific Northwest Env1ronMental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
(5C/MS ?URGE AND TRAFI 

Lab s~~cle IO: 2391-06 
SaMple Matrix: WATER 
Concentrat1on: LOW 
SaMple VoluMe: 5.0ML 
Percent Moisture: NA 
Date E~tracted: NA 
Date An~lyzed: 5103/90 
InstruMent IO: VOA 12 

CustoMer SaMple No: EMS44Z9 
SeMele Description: T7-N 
Date Collected: 4/24/90 
T1Me Collected: NA 
Date Rece1ved: 4/24190 

C.A.S. 
NuMber CoMpound ug/L I) 

108-90-7 Chloroben:ene- J 

• See footnote page ior data Qualiflers !Q) 

'(ft~ 
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Pactftc Northwest Env1ronMental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<6CIMS PURGE ANO TRAP> 

Lab SaMple ro: 2391-07 
SaMple Matrtx: WATER 
Concentrat1on: LOW 
SaMple VoluMe: 5.0ML 
Percent Moistur~: NA 
Date Extracted: NA 
Date Analyzed: S/03i90 
InstruMent ID: VOA •z 

C.A.S. 
NuMber 

108-90-7 

CoMpound 

Chlorobenzen~S-

CustoMer SaMple No: EMS4421 
SaMple Descr1ption: T7-I 
Date Collected: 4/24190 
TtMe Collected: NM 
Date Received: 4/Z4/9W 

~ 
UQ/L 

s 

• See footnot~ pa~e for data qual1f1ers (Q) 

Q 

u 
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Pac1f1c Northwest Envtron~ental Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
<6C/MS PUR6E ~NO TRAP> 

Lab SaMple IO: 2391-09 
Sa~ple Matr1~: WATER 
Cor.centrat1on: LOU 
sa~ple VoluMe: 5.0ML 
Percent Motsture:, NA 
Date E~tr5cted: NA 
Date Analy:ed: 5103/30 
InstruMent 10: VOA 12 

C.A.S. 
NuMber 

Chloroben:ene · 

Cust~Mer SaMple No: EMS44:Z 
SaMple Descrtptton: T7-I 
Cate Collected: 4/Z4/90 
T1Me Collected: NA 
Date Recetved: 4/24/90 

ug/L 

5 

• See footnote page for data Qualtfters <Q> 

Q 

u 

<F34275> 
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P~cific Ncrthwest Env1ron~ent~l L~bor~tory 

VOLATILE ORGMHCS ANALYSIS DATA SHEET 
!,3Cil'15 PlJRGE AND TRAPJ 

CustoMer S~Mple No: EMS4423 
SaMpl~ Oescr1pt1on: T7-I 
o~te Collected: 4/24/9~ 
T1Me Collected: NA 
o~te P.ecelved: 4/24/90 

Lab SaMple IO: 2391-09 
SaMple M~tr1A: WATER 
Concentrat1on: LOW 
SaMple VoluMe: S.0ML 
Percent Mo1sture: NA 
Date E~tr~cted: NA 
Date An~ly:ed: 5103/90 
InstruMent IO: VOA 12 

C.A.S. 
NuMber 

<:;J;;4-
CoMpound ug/L Q 

108-90-7 Chlcrobenzene J 

• See footnote p~ge for d~t~ qual1f1ers (Q) 
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CHAIN·OF·CUSTODY RECORD/REQUEST FOR ANALYSIS 

...., ....., ....... -.. . 
.......... .. ........ . 
::::::.:a ............ ........ 

PROJEcT tw.tE/NUMBER HI)Jl'tf I mol\h'u~ • a3 ~~!) 
PHASE <j35 TASK J.3o SUB TASK lrt'l~ 

suat.tmEo sv t\\1 \ PROJECT MANAGER M aia,~ 
Do.\€. o{-

0/ 
OJ 
c)} 

ott 
os 
06 
()) 

QP 
07 

I ' -

Sample 
NUIIUr 

1~-lfLtl~ 

• '14 I~ 

-'1Jf11 

- "~'tiB 

-
4YJ1 

-'tLf.W 

• 41f .l\ 

- 44 .ll 

~ - 4't ~_2 

---
Lab 

Sample TYJ* Nol• 
Detcrlpllon book ~ Volume/Wtlghl Requtalld letting Program 

Ptgt 

unWt..- T-=t-- s 4{) ~I · \JDl). rl\!ihx:lt i 2lf0 

-s 
-5 

- k' 
-I.] 

... ~-.~ 

-I 

-I 
I' -T "' 

CONTROL NO. M 1 2 2 5 

LAB DESTINATION PNE.L --:.~=.;;;;=-----

SEND LAB REPORT TO H\\\/Mul'U.ffi3j 
DATE REPORT REQUIRED 5}15/90 

c.-Mo'4\: Ol-1\)-l.\\'\O ~.-. pe( k. H~\\ot- E~ 

~lallnslrucllons 

1/WO>t r ~tbJ2· 
~- u 

J 

v 

SIOIIQI 
CondlllcnS 

,., ~c.. , 
+4-~c; 

W'\L_~ 

~~\\ 

s~~ 
()i;, 

~};.lij}' 
~ 

. • '4 
TUANAAOUNO TILlE: (Rush musl be appra.ed by lhe Projecl lolanager) No11nal 0 Rush · . 

POSSIBLE HAZARD IDENTIFICATION (PINM lndlcalt II&IJ'C)Ie(s) 111 doua malerlallllld/or auspec:led 10 con&aln high ~J haZardous subslances) v'Oftdt~ 

. ~·~~~~ ...... ~~~!!.~ ...... ~!~~~!!~;.~ ...... ~!~.~~!~•••••~;~.~R~~!~·~:.:~.!tif.l.:.~ .. ~.:''fl~ L#"Ltf~ * 't 11-
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2. 
RtiJnqulahtd By 

n ........ ~ .... "'·· 

TIME - IIATl TIME 

3. 
flelinqullhld By 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 

-,LABORATORY-

HEJHOP REFERENCE 

Gas Chromatograph/Mass Method 8240, Test Methods for Eyaluat1nq Solid Waste, 
Spectrometry for United States Environmental Protection Agency, SW-846, 
Volatile Organics 3rd Ed.,_ 1986. 

\MTH-0306.399 

J:~- -. 
1.:--­
[:-, ~= ;.:_ t .. -· -
~-­
t -· 
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PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

DATA REPORTING QUALIFIERS 

Some of these qualifiers may appear in this analytical data report. Soil samples are 
analyzed and reported on a dry weight basis unless otherwise noted. 

ORGANICS QUALIFIERS 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 

B - Indicates compound was found in the associated blank as well as in the sample. 
C- This flag applies to pesticide results where the identification has been confirmed 

by GC/MS. 
0 - This flag identifies all compounds identified in an analysis at a secondary 

dilution factor. 
E - This flag identifies compounds whose concentrations exceed the calibration range 

of the GC/MS instrument for that specific analysis. 
J - Indicates an estimated value. This flag 1s used either when estimating a 

concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a target compound 
that meets the identification criteria but the result is less than the sample 
quantitation limit but greater than zero. 

M - Indicates value 1s taken from a medium level analysts. 
ND- Not detected. Detection limit shown in parentheses. 
NQ- Not quantitated as ••• 
U- Indicates compound was analyzed for but not detected at the given detection limit. 

The sample quantitation limit was corrected for dilution and for percent moisture, 
when applicable. 

X - Other specific flags and footnotes may be required to properly define the results. 
If more than two qualifiers are required for a sample result, the •x• flag · 
combines several flags, as needed. For instance, the •x• flag might combine the 
•A,• •s,• and •o• flags for some sample. 

* - Indicates sp1.ked compounds used for MS/MSD analysis. 

INQBGNIICS OUAUflEBS 

NA- Relative percent difference calculation is not applicable to analytes when not 
detected. 

NC- Not calculated when analyte is not detected. 
NS- Not calculated when sample concentration of analyte exceeds spike level by a 

factor of four or more. 
U - Indicates that analyte was analyzed for but not detected. The number is the 

minimum attainable detection limit for the sample. 

INQRGNUCS lfUHOD WALIUER$ 

CV- Manual Cold Vapor AA 
F - FURNACE M 
P - ICP 

BOE-CS-0186174 
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PACIFIC NORTHWEST ENV!RONMENTAL LABORATORY 

WATER VOLATILE ~UPPOEATE REC0VERV PEPORT 

LAB S 1 52 53 :TOT 
SA"!PLE NO. : c T.JL ): : · eFa !a: • u·:E ~•: :our 

01 I VBU·:61 1~0 39 3~ 0 
0"'' -' :399-01 103 103 10:f, 0 
03: :339-02 i Qi I 1~3 135 0 
~4: :399-03 10: 105 li'S 0 
~-· ::J, :3S9-i'l4 1 ,J I 107 ~~; 0 
05: VEL~:A I 100 38 g: Q 
07: :3'39-05 I•N 1~2 139 3 
08: ::'.39-06 100 10! 1ll7 0 
09: 2399-07 1:)7 109 !<19 0 
101 2339-08 97 95 102 0 
II: :399-09 1~4 106 Ill 0 ,.,. -· ---------- ----- ----- ----- ----- ---13: 
14 

' ----------- -----·----- ----- -----.---
15 ___________ : _____ : _____ : _____ , _____ : ___ : 
16 I I I I I I -----------·-----·-----·-----·-----·---· 17 ' ' ' 

"""----- -----·-----' ---· 18 ' ' ' ------·-----·-----· 19 ' ' ' ----------- -----·-----·-----·----- --· 20 
21; ----- -----·----- ----- ---zz: ' ---------- ----- ----- ----- ----- ---:J: 
241 
25: 

1 I I I I I -----------:-----:-----·-----:-----:---: -----------:-----:-----.-----:-----:---: -----------·-----·-----·-----·-----·---· 26S I o I I I I 

-----------·-----·-----·-----·-----·---· 271 ___________ , _____ : _____ : _____ : _____ : ___ : 
281 I 1 I I I ----------- -----·-----·-----·-----·---· zg: 
30: 

' ' 

----------- ----------;=====;=====:=====---

51 <TOLl Toluere-d3 
QC LIMITS 
( 38-1101 
; 96-115) SZ <BFB> • Bro~ofl~or:ben:e~e 

53 ( OCE l • 1 ,:-Olcl'llcrceth"ne-d" ( 76-! 14) 

t Colu~n to ~e ~5ed ~~ fl~Q reccvery -~lues 

i~-

BOE-CS-0186175 
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PACIFIC NORTH~EST ENVIRONMENTAL LA50RATQRY 

~~iER VOLATILE MATRIX SPIKE/MATRIX SPIKE QUP~ICATE PECOVERY REPORT 

Matr1~ Sp1te- LAS Sa~ple No.: 2408-01 

SPIKE ~AMFLE !'15 i1S QC 
ADDEO :ca~CENTRATION:CONCENT~ATICN: ~ :LIMITS: 

COI'!POUNO • ugil) 
I•••••~••••••••••••••••••:=a••••••• 

1 ,l-Dlchloroethene _____ : 
Tr-1chloroethene 
Ben:ene 
Toluene 
Chloroben:z:ene 

COMPOUND 

50 
50 
SJ 
50 
50 

SPIKE 
riDDED 
( ug/L) 

\~gil) 

•••••a••••••• 
0 
0 
0 
0 
0 

MSO 
I CONCENTRATION 

(ug/L) 
;----···--···········--·-:·-·--····1··-··--······ I ,!-Dlchlorcethene _____ l 50 .41) 

T!"'tchloroethene 50 45 
Ben:ene 50 48 
Toluene 50 49 
Chlorobenzene 50 50 

( ug/L) REC a: REC. ' ' •••••••••••a•:••••••i••••••: 

MSD 
X 

P.EC a: 

40 
46 
48 
49 
50 

7: 
RPD t: 

90 :s1-14S: 
Q-_, :71-120: 
::s :76-127: 
98 :76-125: 

100 :75-130: 

QC LIM!iS 
RPO : RE'C. 

·····-:----~-:------=-·····t a a (3 !4 :51-145: 
90 2 14 :71-120: 
96 0 11 :-;"5-127: 
98 0 13 :76-125: 

100 0 13 :75-130: 

--------

• ColuMn to be used to flag :-ecovery and 'I PO values with an aster 1 ~ ~-

• Values outs1::e of qc llMltS 

RPO: 0 out of 5 OU~51de 111'11 ~ 5 
Sp1l-:e Recovery: ~ ')~~ ·- li} cut 51:~ 11"1 It 5 

CO!'IM£NTS: 

(ft. . 

.p.( i 

i; 

j-
! 

I. 

l i. 
i; 
'. 
I I,_ 
I_. 

I -

:J 
~7~-

I;_-
i 
I 

I 
I 
l 
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Pac1f1c Northwest Env&ronMental Laboratory 

VOLATILE 011GANICS ANALYSIS DATA SHEET 
<GCiMi PUPSE AND TRAP) 

CustoMer SaMple No: NA Lab SaMple ID: V8L~BI 

SaMple Matr1•: WATER 
Concentrat&on: LOW 
53Mple VoluMe: 5.0ML 
Percent Mo&sture: Nn 
Date Extracted: Nn 
Date Analy~ed: SteStS~ 
InslruMent IQ: VOA ~: 

SaMple Descr&pt&cn: METHOD BLANK 
Date Colle:ted: NA 

C.A.S. 
t~•AMber 

106-90-7 Chlorcben:er.e 

TtMe Collected: NA 
O.ste Re(;e&ved: NA 

• See footnote p.sge f~r data qu.sl1f1ers <Q> 

ug/L Q 

5 u 

~FB4296> 

l 
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Pac1f1c Northwest En~!ron~ental Laboratory 

VOLATILE ORGANICS ANALYSIS OATA S~EET 
iSC1MS PURGE ANO TRAP) 

Lab SaMple 10: 2399-01 
Sa~ple Matr1~: WATER 
Ccnce~trat1on: LOW 
5eMple VoluMe: 0.0~5ML 
Fercent Mo1stur~: NA 
Oate E~tracted: NA 
Oate ~naly:ed: S/0Bl90 
In5truMent 10: VOA •2 

C.A.S. 
NuMber 

108-90-7 

Co,.,pound 

Chloroben:ene . 

CustoMer SaMcle No: EM5445~ 
SaMple Oescript1on: Tt4-S 
Date Collected: 5/01/90 
T1Me Coll~cted: NA 
Date Rece1ved: 5101190 

~·~"'~ 
~;;::::-:--·-

ugtL U 

I !0000 

• See footnote caQe fer date qual1f1ers <Ql 
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Pac1f1c Northwest Envtron~ental laboratory 

VOLATILE ORGANICS MNALYSIS DnTA SHEET 
t GC!MS ?URGE AND TRAP I 

Lab Sa~ple IO: 233S-0: 
SaMple Matr1~: WATER 
Concentratton: LOW 
SaMple ~oluMe: ~-~~SML 
Percent Motsture: NA 
Date EAtracteo: NA 
Date Analyzed: 5t09!9~ 
I~struMent ID: VOA a2 

C.A.S. 
Nul'lber 

108-90-7 C., 1 crct::en::ene · 

CustoMer Sa~ple No: E~SC455 
SaMple Descrtpt1on: T!C-5 
Date Collected: 5/01/90 
T1Me Collected: Nn 
Date Recetved: 5!01/90 

~· 
ug/L 

10aeea 

• Se~ ~ootnote ~age for ~ata qual1f1ers IQ> 

a 

<FB42:38> 
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Pac1f1c Northwest Env1r?n~ental laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
iGC/MS PURGE :'INO TPAPl 

lab sa~ple !0: :399-0! 
5d~ple Matr~~= WATER 
Concentrat1on: LOW 
Sa~pl~ Yclu~e: 0.~05nl 
Percent Mo1sture: NA 
Date E~tracted: ~A 
D~te Anal~:ed: 5108t90 
!nstrunent :D: VOA '2 

C .. A.S. 
Nu~ber 

108-S0-7 

Custoner Sa~ple No: EMS4456 
Sa~ple Descr1pt1on: TI4-S 
Date Collected: 5/01/90 
T1ne Collected: NA 
Date Pece1ve~: 5/01/90 
~lease~o~-. 

---~ '--'-J.L-­
~ 

ug/L 0 

100000 

• See footnote page fer data Quallf&ers 1Qi 

·:F64289> 
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-· ,,~··1 

~-

BOE-CS-0186180 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

I~ 
it, 

t: 

Pac1f1c Northwest Env1ron~entel Laboratory 

VOLATILE ORGANICS ~NALYSIS D~TA SHEET 
( GCm: PURGE ,;No TRAP l 

Lab SaMcle IO: :399-04 
Sa~ple ~atr1A: WATER 
Ccncentrat1on: LOW 
sa~cle VoluMe: 5.0ML 
Percent Mo1sture: NA 
Date E~eracted: NA 
Date ~nalyzed: 5108190 
InstruMent !0: VOA •z 

C.A.S. 
r~u~t::er 

108-90-7 

C::Mpound 

C!'l!orcben::ene . 

Custo~er 55Mple No: EMS4457 
S;Mple Oe!cr1pt1on: TI4-N 
Date Collected: 5101/90 
rtMe GoiLectea: NA 
Date Rece1ved: S/01/90 
C'~ease e.,~_ 

c-~~~ 

ug/L 

5 

• See footnote pege for data qual1f1er5 <0> 

a 

u 

'.F8429~.; 

BOE-CS-0186181 



--_.;, 

-----_:_., 

r 
r 
r 
r 
r 
r 
r 
r 

c 

VOLATILE OFGANIC5 A~~LVSIS DATA SHEET 
:GC/MS PURSE AND TRAPI 

Cu~toMer Se~ple No: NA Lab Sa~ple 10: VBLY.AI 
Sa~ple Matr1•: WATER 
Concentret1on: LOU 
SaMple VoluMe: 5.0ML 
Percent Mo1~ture: NA 
Date E~trected: NA 
Date Analy~ed: S/09/90 
In~tru~ent IO: UOA #I 

5eMple De5cr1pt1on: METHOD BLANK 
Date Collected: NA 

C.A.S. 
NuMber 

108-90-7 

Co~pound 

Chforoben~ene 

T1Me Collected: NA 
Date NA 

• See footnote page for data Qual1f1er5 (Q) 

ug/L Q 

5 u 

:.FA4346> 
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Pactftc Northw~3t EnvtronMer.tal Laboratory 

VOLATILE ORGANIC; ANALfS!S DATA SHEET 
laC!MS FURS~ AND TRAPI 

Lab 5~M~le IO: ~339-05 

SaMple Matrt~: WATER 
C~ncentratton: LOW 
SaMple VoluMe: 5.0ML 
Per~en~ Mo1,ture: NA 
Date EAtr~cted: NA 
Date Analy:ed: S/03/90 
!n3truMent !0: VOA II 

Cu3toMer SaMple he: EMS4456 
SaMple Oescrtptton: TI4-N 
Date Collected: S/01/90 
T&Me Collected: NA 
Date Recetved: S/01190 

~~ 
~--

C.A.S. 
Nu,.!Jer Col'lpcund ug/L 0 

1~8-90-7 Chlorobenzen~ 5 u 

• See footnote page for data Qualtfters IQ) 
·.FA434B> 
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Pacif1c Northwest EnvironMental Laboratory 

'JOLATILE OR6ANIC5 ANALYSIS OAiA SHEET 
C6CiMS PURSE AND TRAP> 

Ldb SaMple !0: :399-06 
SaMple Matr1~: WATER 
Concentrat1on: LOW 
SaMple Volu~e: 5.0ML 
Percent No1stur~: NA 
Oat~ ~~tracted: NA 
Oat~ Analy:ed: 5109/30 
InstruMent IO: VOA 11 

C.A.S. 
Nul'lber 

108-90-7 

CoMpound 

Chlor-:~benzene -

CustoMer SaMple No: EMS4459 
SaMple Oescr1pt1on: T!4-N 
Date Collected: 5101/90 
T1~e Collected: NA 

Rece1ved: 5/01/99 

ug/L 

s 

• See footnote paQe for data qual1f1ers <Q> 

I 

\ 

a 

u 
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P~clf1c Northwe~t Envtron~en!al Laboratory 

VOLATILE ORGANICS ANALYSIS OAT~ SHEET 
•GC/MS PURGE AND TRAPI 

Lab Sa~pl~ 10: :399-07 
SaMple ~atrl~: WATER 
Corcentratton: LOW 
SaMple VoluMe: s.~ML 

Percent ~otsture: NA 
Oate E~tracted: NA 
Date Ansly:ed: S/09/90 
In~truMent IO: VOA II 

Custc~er SeMple No: EMS4460 
SaMple Oe~c~1~t1on: TI4-I 
Date Coilectea: 5/01/90 
l1~e Coll~c!~d: NA 
Date Rece1vea: S/01/90 

(~~ 
Col"pound ug!L Q 

108-90-7 Chlorobenzene · 2 J 

• See footnote page for d~t~ Qualtfters tQ) 
<FA4350> 

BOE-CS-0186185 
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Pac1f1c Northwes~ Er.vtron~ental Laboratory 

VOLATILE ORGANrCS ~NALYSIS DATA SHEET 
;GCiMS PURGE A"O TRAPI 

Lab Sa~~le I~: :~99-09 
Sa~ple ~atrt~: WATER 
Concen~rat1on: LOW 
SaMpl~ VoluMe: 5.0ML 
Per~ent M~t5t~re: NA 
Date E~tra~ted: hA 
Date A~aly:ed: 5109!30 
Instr~~~nt iD: VOA II 

C.A.S. 
Nul'lt::er 

106-'30-7 

CoMpound 

Chloroben:ene · 

CustoM~~ 5aM~le No: EMS4461 
5aMp!e Oescrt~tion: T14-I 
Date ~ollected: 5/01/90 

e~arr-:ea;_ 
-. . J 

ugil 

2 

• See footnote cage for data ~ual1fiers CQ) 

•) 

J 

<FA4351:. 
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Pacif1c Northwest E~v~r~n~er.tal Laboratory 

VOLATI~E ORGANICS ANALYSIS DATA SHEET 
<SCiMS PURGE AND TRAP> 

Lab Sa~pie !D: :399-l9 
SaMple M3tr1~: WATER 
Concentration: LOW 
SaMple Vol~Me: 5.0ML 
Percent Mo1sture: NA 
Date E~tracted: NA 
D~te Analy:ed: 510919~ 
InstruMent ID: VOA II 

C.A.S. 
Nul'lber 

108-90-7 Cnlorobem:ene 

CustoMer SaMple No: EMS446Z 
SaMPle Descr1pt1on: Tl4-I 
Date Collected: S/01190 
T1Me Collected: NA 

0=~ ~ 
ug/L 

4 

• See footnote page for data qual1fiers <Q) 

Q 

J 

ti=A4352> 
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CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS 

CONTROl NO M 1 2 3 2 

PROJECT NAt.tE/NUt.tBER -/br·Jr1/2 /•YJr.n1··/1c~·· _tf~~l05 
021":"' 0 I r 

PHASE ·D TASK 130 SUB TASK _..LI.ll.!@::;....:;ol __ _ 

suBt.tmeo Bv Hi 11 PROJECT t.IANAGER _ •rr.tm if..!,~_ 

LAB DESTINATION Phr L __ 

SEND LAB REPORT TO 1/z/l /tt/?1}( {{~­
DATE REPORT REQUIRED t, ... J {( .Jrr(J 

Of 
0] 

0~ 
OLt 

05 
vt"' 
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~~ 

~(;1 
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I t ----------

01_·~;; 
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lJb :.:::: S.f11)11 Tt:' Not• Stor•oe 
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f. .MCr\f'¥; I~ " '(1.1 J !t __]j_"'_ 5 .JI'J/Efl 4{Jm/ v~ _!'\V.Ih rl 'l.l!Jv "f.(,.. 'I•\~ 

~t% s /')P. P'J,.f Chlnbl.Yc~-to.! v& 'ltf-'\ ~S. c..tY 
,_ 

~~~~_(, :, n 'f\U-L 
.! !(':~ 

"' 
4'-\51 II] I 

4•-159 tV 
I 

\..ftt~~ 11.) ' 

LJ\\1,:[\ r l I "!""'~ 

Y 1~ll I ·r j ,(_ 
I 
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rrnn~ 

L- I....- I ' I '---- ' ' 
, .. - - ....__ - - - ..._ --- - -

\\:\\nt 
t[r>· 

(~~ ,,, ',' 

·~ . .,.,.p/ .• , 

.l 
:.,tr\,\-hl· 

\t 
-<1l"'r \c 
H.'( 

!l!! c,ft/'r 

71ft1 

co 
co .... 
CD 
co .... 
q 
CD 
(.) 

I 

w 
0 
Ill 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
p 
~~ 

May29,1990 

PACIFIC NORJHWEST ENVIRONMENTAL LABORATORY 
3820 1511111 Awnue NE Aldmand., WA ie052 (208) 885-01183 FAX (208) 1117-2214 

NARRAllVE FOR PNEL 2412 
Slbnlsalorl from Padlc NotfiJwest Eirtlltonmenlall..llbolwlloty 

Enclosed are data summary sheets and supporting docurnenratlon for the nine samples received on May a. 1990 of the 832005 Hargls/Montrose project. The field Identification numbers, corresponding lab 
ldentlflcatlon numbers, and dates collected are listed below. 

FIELD IP Ja..m PATE COUECTEP 

4489 2412..01 05-08-90 
4490 2412-o2 ~ 
4491 2412..()3 ~ 
4492 2412-o4 05.Q8.90 
4493 2412-o!i 05-o8-90 
4494 2412-o& 05-08-90 
4495 2412..07 05-08-90 
4498 2412-oa ~ 
4497 2412-o9 05-o8-90 

lJsted below are anomalies and nanatlves asaoclated wlh the receipt and/or analysis c1 these samples. 

Thera were no analytk:al problems assoc1atec1 with the volatle analysis of these samples. Project 
specllc quality control (le. MS/MSO) was not performed on the samples as requested. 

Releae d the data contained In this hardcopy data package has been authorized by the l...aboratofy 
Manager or designee, as verified by the following slgnabn. 

\NAR-2412 
Endosures 

: ~-

BOE-CS-0186189 



:_. 
~ ~ 

~~ 

,_ ··;' 

- 1 

' 

r· 
r 
r 
r 
r 
r 
r 
r 
r 
r 
c 
c 
[! 

L1 

c 
c 
c 
c 
' ' i' 

PACIFIC NORTHWEST 
ENVIRONMENTAL 
LABORATORY 

METHOD REFERENCE 

Gas Chromatograph/Mass Method 8240, Test Methods for Evaluating Solid Waste, 
Spectrometry for Un;ted States Environmental Protection Agency, SW-846, 
Volatile Organics 3rd Ed •• 1986. 

\MTH-2412 

; 1 
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P~CIF:C NO~THkE5T ENVI~QNMENTAL LA6CRATORV 

t) I : 
0~' -· .,.,., 

-'' 

1}4: 
JS; 
~6: 

07, 
\)8! 
J3: 
!0! 
11 : 

LAB 
:,:."'CI!...!: N•:O. 

'.'5L~.51 

241:-01 
=-~,:-02 

24•:-03 
:41 :-•.:)4 
:~1:-~s 

:4l:-:J6 
=.!~=-~7 
:;-1:2-03 
Z41:-os 

Hl~ 

!~Z 

~g 

~s 

1 ~ ~ 

1~0 

93 
93 
3S 
58 

~~3 

104 
:~1 

97 
1~3 

~~.£ 

103 
1~3 

lU 
104 

53 

!03 
l03 
li}4 
!01 

1117 
108 
107 
i08 
110 
109 

;TOT~ 

:rJUTl 

0 
~ 

~ 
0 
0 
0 
0 
0 
0 
0 

----- --- --- ---- -·· -
1 ~ : ___ ··---- ---- ---- ---- ---- --
!3: _____ _ 

14: 
lSi ______________ --- __ 

!6:_· __ _ 

17~---------- ---- ----~ ---- --,;: ______ _ 
ts: ______ _ 
20: ___ . __ : ____ : . ___ : ____ : _____ : __ : 

21 : ________ ---- ---- ---- ---- --..,.,, ·--·-------..,-:. 
--''------·- --- --- -- ---- --
24~ 
~s: ____ _ 
26: 
..,..,. 1 I I I I I 

~·· -· --·--'---·---·----·--· 281 __ . ______ : ____ .: ____ : ___ : ____ : __ : 

29: _______ ----------------
30: ____ _ 

5 iTOL 1 Toluene-d9 
.ij~6i. e~o~ofl~a~cb~~=e~e 

. ~·-:, s 1 ,:-Ol:r-.1:.-:--e~r-:3r~-d4. 

·JC LIMITS 
< 6a-••~ > 
:25-115' 

(JI~ 

l~l 

1\)· 
.c~·l 

BOE-CS-0186191 
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?~CIFIC NORTHWEST ~NV!RGNMENTA~ LABORATORY 

--- --· -··-----

CQMF~I.!ND 

I .1-D&=r.loroet~~n~ _____ : 
Trlc,..loroetl'>~ne -----
Ben:~r.~ 
Tol_uene --
Chl-'Jr-:;:Jer.zene 

---

5?I:·:~ 

~~:c:o 

"'giL • 

so 
5~ 

Sl!l 
50 
50 

------

---------------. 
Si'IKE 

: ~DOE') 

COMPOUND i •. u~/L i 

I ,1-0lchloro~t~~~e ____ : 50 
Tr lc!;loroethe,.,e _____ : 50 
B-!n?"ef1e ----- 50 
Toluene 50 
Ch l or-::~:J-en:er.e_ --·-·- 50 

-·---- --··---

HPD: ~ cut o' 

COM!'IEI'iTS: 

---·--·-------·-
MS MS OC 

;CQNCENT;ATION:CONCENTRATION: ~ :LIMITSi 
;,.~;Li iug/L) F'E·: ~: i1EC .. : 

0 4\:l ~0 :61-14;: 
0 45 :a !71-1201 
~ 47 ~.s : 7G-t ::7: 
0 48 ::i ;75-125: 
i) 50 !~\! :7S-130i 

---- -- ---- ----

______________ .. ___ _ -----· 
~'30 MSG 

:CC~CENT?ATIONI X X ~C LIMIT5 
•u~/Ll REC 1: RPO J~ ~?D : REC. 

-'0 90 0 !£ : S1-! .!~: 
44 ea 2 '" :7!-~:0: 
~., S4 0 II :ib-1:7; 
JS '39 2 !3 :75-1:5: 
50 100 0 !3 ~-~-,::~: 

---·-· ----- ---- ---··"' 

------------ - - --· 
------------ --- -- ---

F3::411 

i 
i 

I 
I 
I 

;- ~ . 

I • 

i 
I 
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VOLATILE ORGANiCS A~ALY5!5 DATA SHEET 
·~~/MS ~URG~ AND ~RAP> 

c~~tOMer SaMple N~: NA Lao S~Mple IO: ~EL~81 
S:!~ole Mat~~~= ~~TE~ 

Concentrat1~~= LJW 
S3~ple v~:~~== 5.~~L 
Pe~:ent Mo1sture: NA 
C~te 5Ktr~:tea: ~~ 

D~te Analy:ed: 5: 17·S~ 
!nstru~ent 10: vCA ~: 

~3~:!~ De5:r:~t&on: METHOD e~ANK 
~ate Colle~~ed: N~ 

C.A.S. 
· tlu:'lcer 

74~37-3 

74-93-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
.. S-15'-0 
75-69-4 
75-35-4 
75-34-3 

540-59-0 
67-66-3 

107-06-: 
78-93-3 
71-ss .... ; 
56-23-5 
!08-~S-4 

'75-27-4 
7!!-87-S 

!0061-01-5 
7'3-01-6 

124-48-t 
73-00-5 
il-43-: 

iCI061-02-6 
I 10-75-8 
"5-:5-:! 

106-l\1-1 
53~ -7~-E 

127-~:-.; 

:9-3~-s 

!CS-86-3 
iJ~-3oJ-" 

100-J!-~ 

':·J-!:-:: 
1::;:-0:--;-

T;~e Callected: NA 
03~e Pece1ved: NA 

6!"'":;~~,.,~t~3n~ 

'.' 1,.,; l 0: h lor 1 de_ 
CPt!~r:'et~-3!1~ 

Me~~yi~~~ Chlor:j~ 

~c~tone 

•:a:-oon O&sul f 10e 
Trlchlorofiucr~Methane 

I,: -!J1:nloroet~ene 
1, 1-Dlchlcroeth:!ne 
l ,:-:hcnloroethene < ~ohl > 
Chlo.-cforM 
i .:-D!:hi'Jr·~etn.sne 
~-E':.J~3n..,ne 

.l,l,i-TrL:!'Ilor~ethane 

Carbon Tetrachlor1de 
-hr.:ii .,-:ehte 
Er~MOO!chi~ro~etna~~ 

I ,2-C~chl~r~p~:;:~.sr:e 
:!5-I ,3~Dlchlor-:~r:lc~ne 
Tr!cr.loroethene 
D•br~~~chloro~et~a~e 

I ,1 ,:-Trlchlor::~et"lane 

~r~:1s-1 ,3'-Dl'.:~! :r:;::::;en!: 
:-C~lor~~tn~lv!~~l ~:~~r 
::!ro!'"~farM 

4-~e~hyl-:-F~n~~"~~~ 

: _ .... '! ~ ~:""·':·f'1~ 

. ,.. ... : .-: = ~ ~·: ~ n ~ 

.- .... ,.. -: ~ :: ~;'! 

ugtL Q 

1 ·~ •J 
10 u 
ii) •J 
:0 u 
5 '.J 

10 u 
5 u 
5 1J 
s 'J 
s u 
5 \J 
5 u 
5 'J 

10 i..'· 

5 lj 

5 u 
• a u 
5 IJ 
5 IJ 
5 u 
5 '.J 
5 •j 

5 'J 
5 u 
s 'J 

10 'J 
s 'J 

10 u 
!i) •J 

5 -
s .. 
5 
5 
s 
5 
-

==: ~ ... ~ 

~-~-. ·-·~-·-

,r-· 
I; 
I-

I 
I: 
I 
I 
i 
I 
i 
' 
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P~c1f1c hartnwest Env1ronMe~tal Laboratory 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
· ;c:~; F~PSE ~NO 7RAg) 

Lab SaMole ID: ~ct:-0l 

SaMple Natr1~: ~~TER 
Ccncentrat!or.: LOW 
3aMp!e Valu~e: ~.005M~ 
Percent ~~1sture: NA 
Gate EAtrectea: ~A 

Jate Analy:ed: 5117:se 
!r.struMer.t IO: ~0~ #: 

c.~.s. 

NuMber 

1116-30-7 

CustaMer Sa~ple No: 4499 
Sa~~~e ~escr1ct1on: T~!-S 

Oa~e Coliected: S/08/90 
T1~e Co!le:~ed: NA 
Ga:e Fe:e!wed: 5108/90 

~~ 
7 I . 

... i(,-·L l) 

!00000 
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VOLAI!LE -};5.,"1E5 r'\NAL YSI 5 OAT;; SHEET 
•;( ~~ ~~~6S AND TRAP• 

Lab :~~pl~ :D: :~::-~~ 

SaMpl~ Matr:~: ~A~~~ 

Con~entrat1~n: LOW 
~a~pl~ VeluM~: ~.J~s~~ 
Per:ent Mo1sture: N~ 

Gate E . ..tr~-:t~a: iir1 

Oat~ Anaiy:~d: 5, ~-7_-~J 
Instru~ent IQ: ~0~ =: 

C.A.S. 
NuMber 

IJB-50-7 

c~3tOMer :a~pl~ No: ~~9~ 

5aMple Je~crlpt&on: T:!-5 
~3te Col:ected: S/03190 
T:~e Coile:ted: NA 
Cate Rece1~~d: Si~S/90 

~'!J 
;.u;/L 

. t . 
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VOLATILE ORGANICS ANAL~5I5 DATA ~HEET 
~GC!~5 ?~~~E ~N~ -~~?~ 

Lab S~M~le ID: :4!2-03 
SaMple M3tr1~: WnTER 
Concentretton: LOW 
S~Mple V:luMe: 0.~QSML 
Perce~t Mo1sture: ~A 

Date ~~tracted: ~~ 
Date ~n~!~:ed: Si!~/90 
I~stru~ent !0: VOA a: 

C.:1.S. 

1-::'3-90-i Chlorooen:e!"'e 

c~st:Mer sa~~le N~: 4491 

:a~p.e Oe~c~1pt:~~= T:t-5 
Date Collected: s;~S/90 

u;;:L 
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VC~A7i~E 0Ra~N::~ ~~~LI3!5 DATA 3~EET 
!GC-~3 ~~=~~ ~NO r=A~I 

Ldo ;e-~1~ ID: :41:-0L 
3!~~ie ~atr1~: W~TER 

~~~=e~tra~~c~: ~aw 

5aMple ~~i~~e: ~.:0~L 

~~rcent M~tsture: NA 
:ate E~tracted: NA 
Date ~nali:ea: 5117,5: 
:nstr~~~nt ID: vGA. :: 

C~!tO~er sa~~le rJo: 449~ 

s~~~i~ Ces~r1pt1c~: T:!-N 
D~~e :c!lec:ed: S:0819a 
T!~e :~ll~ctea: r~A 

L .. :"" .. ::. 

7-J-=3-3 
75-;)!-4 
75-0~-3 

75-09-Z 
67-S•-t 
75-15-0 
75-69-4 
75-35-4 
75-34-3 

540-SS-0 
67-66-3 

107-06-: 
79-:!3-3 
71-55-G 
Sii-:3-5 

109-05-4 
iS-27-4 
7g-a1-s 

1 ~06 1 -iH -s 
79-01-6 

124-48-1 
79-00-5 
71-43-2 

I-J06t-0Z-6 
11~-?s-a 

7'5-25-:! 
1\:)6-!0-1 
SSt--:-: 

"':-3.1-S 
·~9-s::-3 

'0e--.; t -! . ~;~-.1=-= 
r:::::-~:-7 

'h""·ll Chi-:;rlae 
c~lt:·r~~thane 

M~~hy:ene C~lcr~de 

M:~t=ne 

Ca-con Dlsulfl~e 
Tr~cnlorofluor:;Meth~ne 

1,: -Olchlor"·:i~~'":!!n~ 
I, l -lhchlorce~t:ane 
I .:-D1:nlor~etr.ene :total l 
ChloroforM 
I .--Olcf-11-::rce~rane 
.. -:::.~tancr.~ 
1,1 ,l-irl~l':~~r::e"th:5ne 
C~-Cur. T~tra:~l:~1ce 

'h~:yl A:eta"..e 
Br~M:~1chlo~~~et~a~e 

I ,:-Dl·:r:lor.:;~r~::.,r.e 
cl~-1 ,3-Cil~,.,lor=-prc;:ene 

Trlct-l:Jr:Jetn~r.~ 

D1~r:M:=hl~~=~e~~ane 

t, · .~-TrLchl~r",~thane 
8e:""i:er:e 
t:-::r.3-t ,3-C.:.-:.,.::-oc:-:~~""e 
:-:~:or~etn,l.!~~l Etner 
Bro"'~ f-~!"""' 
~-Meth~l-2-Fe~:!n~ne 

! , · ,: !:-Te~-~=-~:.r-=~~,-;~n~ 
T.:: ·..!~:'";"!: 

:·: .' -~r-~ 
• .. : ~:" ~ . ~ .. 

·--~'l 

500 
se0 
s,a0 
500 
6:0 
500 
~50 

:se 
250 
:50 
:50 
se~~ 

:s0 
5\JC 
:50 
~5a 

5il0 
:sa 
.:50 
:50 
:50 
:se 
:s~ 

:s~ 
:s;l 
:::JJ 
:sa 
5J0 
s:o 

t-:-;:~ 

:se 
::;iJ 
::=-a 
.:s·~ 

:=~ 
.:s.: 

I' 

<J 

IJ 
IJ 
u 
u 

u 
'J 
u 
u 
J 

u 

IJ 
'J 
lj. 

u 
IJ 
iJ 
u 
lj 

u 
l' 
IJ 

'-' 
u 
'-' 
IJ 
'J 

J 

-

=~~:::~ 
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VQL~T~~~ O~&A~::s ~~nL)S;S D~TA SHE~T 
~ ·:-: .'MS ;:'J"•:3£: .~riD 7~~~ J 

L3C :a~p!e ID: :4::-05 
~3~=1~ ~at~!~: ~ATER 

Con:entra~1~n: ~G~ 

SaMple Vciu~e: D.IC~L 
Percent Mo1sture: NA 
Cate :::.-:trac~e(l: tiA 
C3te ~~ali:ec: 5117t30 
r~~tr~Ment IO: 1JGA ~z 

-:~sto~~r 5e~;lle : • .:: .:-1.93 
~~~Pl= Ces~r1~:::~: r:1-~ 
85:~ c~!l~:ted: ;!~~:~~ 

74-87-3 
74-53-3 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15'-0 
75-69-4 
75-35-4 
75-34-3 

540-59-0 
67-66-3 

!g7-06-2 
79-93-3 
71-55-6 
56-:!3-5 

10B-05-4 
75-27-4 
78-87-5 

I~WJSI-01-5 
79-01-6 

IZ4-48-I 
79-00-5 
71-43-:: 

:0~61-02-6 
I I "-75-8 
75-25-2 

Hl&-10-1 
59'-72-5 

-s-3~-5 

1~8-36-3 
1~2-jli]-7 

'~e-:tt-~ 

1 -~~-J.: -5 
!:::-e:-' 

C.hl-:Jr-: ... ett".3ti~ 
Brc.l"~"":~tfic!r.e 

7ll"'!e 
Cl!lte 

V1r.yl Gnlor!je 
Chl~r=t!tha:1~ 
~e~hy!e~e Ch1or1de 
~:etone 

Ca:-::on D:.5u.!f:.Ce 
Trlchloroflu~ro~ethl!lne 

l ,1-D~:r.lJr·oethene 
: ,1-0l':!llc·ro~thane 
1 ,:-Dlcnbr~e~hene <total> 
ChiorcforM 
T ,:-O:.cnl=rc~tt":3ne 
2-Butanor.e 
1 ,1 ,1-T.-lchl~r·~-=thene 
Cl!l~b~n Tetrachlortoe 
IJll'yl r'-:et5te 
8r~~Odl:hlorc~eth5ne 

1 ,:-Dl~nl.:r~p'"'-c~ane 
-:.:.~-1 ,3-Di..·:hl-:~:~rop~r.e 

Tr:.:hl~roetne~e 

DibroMcc~loro~e~~~r.e 

1 ,1 ,2-7rlcn!o~a~~har:e 
een:ene 
trar.s-1 ,3-::!:""!~~,...~pr:lpen~ 
:-Chlo~~~:~yl\~~ 1 1 Et~~r 

6rOMOfOI"'!'I 
4-Meth:l-:-?e~t~r.~~e 

:- ... e;... :t ... ~r.'! 

I r' ,- ~=-7et:""".!:~~:.r'='~~~~:;~ 

7: l·...t-er~ 

...... .. . - ..... 

5~0 

5.£~ 

=~;) 
::;., 
:::a 
::a 
:si1 
::J 

5::~11 

:::a 
=z~ 
:sa 
::;~ 

=~J 

==~ 
:5~ 

::=a 
::.a 
--Jl -=" 
2S\l 
::~ 

::J 
=~~ 

'J 

u 

!J 

!.J 
IJ 
u 
'J 
IJ 

'J 
•.; 

'-' 
IJ 

'-· 
u 
I.J 

·J 
~· 

u 
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VOLATILE ORGANICS AN~LVSIS DATA SHEET 
iGC/MS PURGE AND TRAF! 

L3b ~a•c!~ i:: :41:-cs 
sa~ple H3tr,,: ~~7ER 
Con~entretl:~: LOW 
se~cle ~~l~~e: O.ISML 
F~r~ent M~1stur~: ~A 
Date Extra:ted: NA 
D~te A~aly:ed: 5/17'9~ 

Instru~ent !:: VOA &2 

Cu~to~er 5~Mple No: 4J94 
sa~~ie Oe,cr&ptL~n: T21-N 
03te Collected: 5/08/90 
-1~e Col!ec!ed: NA 

C.A.S. 
NuMber 

74-87-3 
74-83-9 
75-01-4 
75-~0-3 
75-09-~ 

67-64-1 
75-15-0 
75-69-4 
75-35-4 
75-34-3 

5~0-59-0 

67-66-3 
107-06-Z 
78-93-3 
71-55-6 
56-Z3-5 
108-05~4 

75-Z7-4 
78-87-5 

10061-Git-S 
79-01-6 

IZ4-48-I 
79-00-5 
71-43-Z 

!0061-02-S 
110-75-8 
:s-:s-: 

108-1::-1 
531-78-S 
1:7-19-4 
7'3-~oi-S 

108-SE-3 
109-SQ-7 
100-4!-J 
1 ·J0-4~-s 
133-e:-; 

~ate ~ece1ved: S/0E/90 
~e!e55e ~uth:;l=~ 

C:::I'!CCUr.d 

Cr<-:ro~etnane 

6r:!'IOI'!etnane 
'Ji.!"'yl Chlor1oe 
Cnloroethane 
~et~ylene Chlor~dP 

Acetone 
•:.sr!::Jon 015ul f u:e 
Trlchlorofluor~Methane 

I,! -DL·:hloroethene 
I ,1-DL::hlor:eth.!lne 
I .:-D1:t11Jroet!'le~e i totai. 1 
Cr.!orofcrM 
I ,:-O&ch!oro:!thane 
:-autanone 
I,!, 1-Trlchlorceth.sne 
Carbon Tetr~:hlor!de 
llJ.nyl Acetate 
Bro~od1:hlcr~~etn5ne 
I ,:-D1chl~ro;:~ropar.e 
cls-1 ,3-Dl::hlcro;:~rope!":e 
Tr 1ch loroet r.ene 
DLbroMo:nla~:M~tha~e 
I ,I ,.:!-'!'rl:~ljr·:~tht!ne 
Ben:ene 
trens-1 ,3-0L:hi:lro;:~r:;:~ene 
:-Chloroetnylv~~y! Etner 
Sror"~oforf'l 

~-~ethyl-:-Per.:~~~~~ 

Z.-r-4-ex~none 

T~trachl~~o~tn~r~ 

! , .• : ,.:-:~tre:~i :r:-:..· .. ~~~e 
'TcJu~ne 

·: ~ ~ ~r":Pb~r,:!n~ 
Et ~·.-·lt.,r.:~ne 
St·~'r-~ne 

uq/L 

500 
500 
500 
500 
590 
500 
250 
250 
250 
:250 
:50 
31~0 

250 
500 
~50 

:50 
500 
:::0 
~50 
:se 
250 
::50 
:s0 
:s~ 
:s;, 
500 
:s0 
50111 
S00 

1500 
:s0 
::;;, 
:s0 
:sJ 
:s0 
::;J 

:J 

u 
u 
"J 
u 

fJ 

lJ 

u 
u 
u 

u 
u 
u 
IJ 
'J 
u 
u 
·J 

'J 
_, 
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r 
r 
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r 
r 
I 
I 

.. 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~OLATILE 0~5ANICS ~~A~YSI5 DATA SHEET 
iSC,~5 ~U~G~ ~NO T~~FJ 

Lab 5~~ole ID: :~1:-0: 

3eMp!e Ma~r~P: ~ATER 

Con:entrat~on: LQW 
3aMple VoluMe: ~-~~~l 

Per:ent Mot5ture: NA 
~ate E~tracted: NA 
C~te Analt:ed: 5117/90 
:~struMent lQ: VQ~ 12 

Gu~t~~~r 5e~ple No: ~SS 

s~~ol~ :es:~l~t·~~= :1-! 
Date Co!le=~e~: S!ea 9~ 

T1~~ So!l~=~~d: ~tA 

C.A.S. 
NuMber 

74-37-3 
74-83-9 
75-01-4 
75-00-3 
75-09-Z 
67-64-1 
75-15-0 
75-69-4 
75-35-4 
75-34-3 

540-59-0 
67-66-3 

107-06-2 
78-93-3 
71-SS-6 
56-23-5 

109-05-4 
75-::7-4 
n-a7-s 

10061-01-5 
79-01-6 

1:4-48-1 
79-00-5 
71-43-2 

!0061-02-6 
'10-75-a 
:;-2s-z 

105-10-1 
591-73-6 
127-18-4 
79-34-5 

106-SS-3 
1118-90-7 
1'J0-.41-4 
i00-42-5 
133-~:-7 

Chl~r~..,ethane 

SroMol'lethane 
Vtnyl C~lor~de 
Chloroetnane 
Methylene Chlor~de 
Acetone 
Carbcn Ot5ulft~e 
Tr1:hlcrofluoro~ethane 

I ,1-0t:hloroetnene 
I ,1-01cnlorcethane 
I ,;;-DH:r.loroetl'!ene ! to~al l 
ChloroforM 
I ,2-0tchloroethar.e 
2-Butanone 
1,1,1-Trlchlorcethane 
Carbon Tetrech~~~tde 
Vtnyl Acetate 
BrcModtchloro~e~~ane 

I ,2-0l:nloroprc~ene 
ci5-l ,3-Dl:hloropropene 
Trtchloroethene 
O~broMochlorcMetnane 

I ,I ,2-Trt:nlor.:.etl":ane 
Ben:ene 
tran5-l ,'3-Dtchi:rcoropene 
2-Chlcrcethyivlryl Etner 
Er:P:of:!"'t"' 
~-Met~tl-:-?~nt~n~n~ 

2-ne.•.ar:cr.e 
T~tr~c~!~r~~t~~~~ 

1.1 ,: .:-•~tr~·:r-_ j~.Je: ... :Sr.e 
1'::!-~:""t~ 

=t .... ,i .. :·~--::~ne 
·:t 1 r~~e 
'c.~i-4!~~ t~t!l~. 

I.J~/L. 

:;"~ 
5~0 

5~~ 

500 
600 
500 
:s" 
250 
:Sil --, -='"' 
:s~ 

31CC 
==~ 
5130 
:s\l 
==~ 
S00 
:sa 
25~ 
:s~ 

:50 
:s~ 

:s·~ 

:s~ 

:sa 
Sil~ 

-~w' 

~0~ 
s;:.a 
'~~~ 
-::.~ --~ --· 
--~ 

:::~ 

~ =\. 
-::-"\ - -~ 
- ::'\.' 

IJ 

IJ 
•j 

:J 

u 
lj 

'..! 
u 

. ;,_-

u 
·J 

;J 

u 
·J 
'J 

•J 

" 
u 
Ll 
•..: 
\J 
OJ 

lJ 
IJ 
IJ 

'..J 

-
-' 

·j .. 

_-:: ..; -- -
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VOLATiLE O~G~N~C5 ~NAL¥5IS bATA SHEET 
. :3Cl?1S ;:Jl_!~·:E MND 7~~~P I 

Lao 53MPle rc: 241:-~s 

SaMple M3tr1~: WATER 
Co~centrat1on: LO~ 

=aMple Vcl~Me: 0.1~~~ 

Percent Mo1~ture: ~~ 

Q,te E~tract~d: NA 
Date Analy:e~: 5il7!5i 
!:-:!.'truMent ID: =.}ljA ;: 

CY5tOMer ~aMple N~: 44SS 
s~~p~e C~sc~!ct1on: r::-I 
Da~e Collected: S/08/S~ 
T1Me C~l!ec~ed: NA 

.:.~.5. 

NuMber 

74-97-3 
74-63-9 
75-01-4 
75-00-3 
1s-09.:..z 
67-64-1 
75··15·0 
75-69-4 
75-35·4 
75-34-3 

540-59-0 
67··56-3 

107-06-Z 
78-93-3 
71-55-S 
:iS-23-S 

108-05-· 
7:5-27-4 
78-87-5 

10061-01-5 
79-01-6 

124-48-1 
79-00-S 
71-43-.:! 

10061-02-Ei 
110-7!:;-8 

;06-10-i 
SSJ-78-5 
1~7-18-4 

73-34-5 
11ia-a5-3 
102-90-7 
1~~-41-~ 

,ec-<1:-: 
~33-~:-7 

Oe!e ;ece1ved: 5:~6/S· 

Ch~~!""'ol"'e!~,~~ 

=~=-·jMe thane 

Y"f7_le45e ~-

L~I 

'.'1:-::I C:1i:Jr1·Je 
~;,:jrceth~n~ 

~e:~ylene C~lor•~e 

"=~tone 
~ar=on Ois~lP~de 

Tr&=hlcrofluoroMethene 
1,! -Dlcni>Jroetl'lene 
' , ~ -i:hchl :;rcethane 
I ,:-:J1croi~rcetnene < t-:~tal1 

-::-.i ~rc~o:-M. 
I ,:-Olci'lloroelh.!ne 
:-:utanone 
I .1, 1-Tr-lc!"il(;r-Jethane 
Ca-~~n Tetrechlor•de 
V1n~l A::etate 
Ero~cdlcnlcr~Metnene 

I ,:-01cnloroprcp~ne 

c1e·l ,3-D~cn:o~oprcpene 
Tr-;::nlcr~ethene 

01=-o~oc~!~r:~etr.ar.~ 

I,' .2-Tr1:~l c:-oet!".a:'le 
9e,-:=er.e 
trs~a-1 ,;-01-:hlor-:;prcpene 
~-:~l~r~e~hyl~ln~i Etner 
Er-=-:~f~:-!"1 

4--·e~nyl-:-Fer~~ncre 

:--'!;,..·an'Jr.e 

~~~-~=n~croe~~e~~ 

:. :-; .~e:-:er~ 
1·:-~'"'~ 

ug/L 

500 
so~ 

=~a 
'j0~ 

530 
500 
~50 

::sl3 
250 
:30 
:s~ 

c30~ 

250 
5Vl~ 

250 
250 
500 
:5~ 
:sVJ 
250 
~50 

:s~ 
:s0 
:50 
:!50 
'5~0 

:::0 
SJ~ 

3\l~ 

IS!il 
:sJ 
:s~ 

:~c 

:::~ 

.f-
F 

' 
Q ~. 

~ 

IJ 
u ~-

'J 
1J 

u 
tJ r--
u 
'J 

; 

u 
•J 

u 
\J 
u 
1J 
u 
u 
\J 
lj 

u 
lJ 
'J 
u 
u 
u 
'J 
•) 

\..' 

'J 

') 

-- .. _:- ... 

BOE-CS-0186201 



r 
r 
r 
r 
r 
r 
r 
r 
r 
J. 
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VGL~TI~E O~G~NICS ANALiSIS OAT~ SHEET 
•EC:~; PURGE AND TR~?I 

leb 5a~~!e IO: :41~-~3 

Sa~ple ~at~1~: WATER 
Ccncentrat1on: LOY 
3a~ple Valu~e: 0.1~~L 

~e~cent Mc1~ture: NA 
Date E.tracted: NA 
Date Analy:~a: 5117, 3~ 
InstruMent iO: ~QA a: 

C~!to~~r 5aMple Nc: ~497 

S~Mpie 0e~cr1~t1an: TZ1-I 
Date :c!l~cted: S/08/90 
T1~e Col!ec!ed: NA 

C.A.S. 

74-97-3 
74-63-9 
75-01-4 
75-00-3 
75-0'3-2 
67-64-1 
75-15-0 
75-69-4 
75-35-4 
75-34-3 

540..,5'3-0 
67-66-3 

107-06-2 
78-93-3 
71-5~-6 
56-23.;.5 

108-05-4 
75-27-4 
78-97-5 

10061-01-5 
79-01-6 

124-48-1 
79-00-5 
71-43-Z 

10061-02-fi 
i I 13-75-g 
7s-:s-~ 

103-!~-1 

591-78-G 
t:1-1e-• 
79-34-5 
!~e-SB-:! 

1~!3-30-7 

100-41-4 
!~1)-4:-:; 

•33-0:--:-

O~te ~eC~l~ed: 5:06190 

Chl::rcMethane 
S~'j!"'·~l"etMane 

'hntl Chlor1de 
Ch>-,roethane 
Methylene Chl.,r1de 
Acetone 
Car~cn Dtsulfide 
Tr1:hlorofluorc~ethane 

I ,!-Otchlcroetnene 
I, i -Dt:n!orcethane 
I ,:-!hchl:.roether>e ( tc~al l 

C!'1!·'J~of=·rl'l 

I .:-01:hlorceth.sne 
~-a""'~ano.,~ 
! ,1,1-Tr1:hl.,roethane 
Careen Tetrachlor!de 
'hnyl A:etate 
SroModt:hloroMeth~ne 

I ,:-01chloropropena 
Cls-1 ,3-Dlchloropr::>pe'le 
Tr 1ch l·Jroethene 
DtcroMc:hlcr~Me~hane 

1 ,I ,:;-irlchlcr-oetl'l''"~e 
6en:ene 
tran!-1 ,3-!h::hlorop~ope.,e 
:-Chlaroethylvinyl Etner-
9r::-tcf:;r~ 

~-~~et~>·l-:--?~~tano~! 

:-;..,e.• a~on~ 
Tetr-a:hlorcet"ene 
• , : ,: .~-T~~r-~':r:i.~r.:;~t!""~..-;e 

lc~ .. ~""e 

:ti-!r~ 

.(~· .~~~ ( tc~al.; 

~.,;~/L 

3~0 

:00 
SiH1 
5~0 

540 
S00 
:sJ 
~50 

:s0 
.:s~ 

:sa 
~~00 

:s0 
~J0 

:50 
:50 
SZ0 
:s0 
:50 
---~ ~:Jil 

:s0 
:sc 
:s0 
:50 
:s0 
500 
::0 
5~~ 

s~~ 

13~0 

:3j 
-:;.'1 

··- ... - -· :::0 
:sJ 
.: ::;;~ 

Q 

u 
IJ 
u 
u 

u 
u 
IJ 
u 
u 
IJ 

l! 
u 
IJ 
v 
u 
u 
u 
u 
•J 
._, 

'J 
IJ 

IJ 

u 
IJ 

IJ 
lJ 

IJ 

u 

_. 

' ~ 

' (JI~ " 

....,f. 

'"'' o·:"~·-{ 
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APPENDIX 8 

COMPILED ANALYTICAL DATA FOR DDT TRETABILITY 

B-1 

1 c a •' .•. 
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r 
r 

?A~ <;n:ov T.::.O 
':iOIL A ACTIVE 

r E~~a41 ao E~$#4181 

A:-:A:. VH ~E?LICATE 1 ~EPliCA"i'E 2 
4-4'-DCBII 0.00 0 00 

r 4,4'-DDA 11. 00 12.00 
4.,-4'-DBP 5.60 5.30 
FW-1.')2 0.00 0.00 

r 4-4'-DD~ 0.00 0.00 
4-4'-DOO 1.80 1.50 
KELTHANE 0.00 0.00 
4-4'-LlDT 34.00 27.00 r 4-4'-DDE 13.00 10.00 

~EAN \C.V STO OEV ~-':_ 

4-4'-DCBH o.on 0.00 
4,4'-0DA 11. 50 4.00 0.50 

~~ r 4-4'-DBP 5.45 3.00 0. 15 
~·w-152 0.00 0.00 

r 4-4'-DD~ 0.00 0.00 
4-4'-DDD l. 65 9.00 0. 15 
KELTHANJ:: 0.00 0.00 
4-4'-DDT 30.50 11.00 3.50 r 4-4'-DLlE 11. 50 13.00 1.50 

~ 

I 
PAN STUDY T.::.O -

. - SOIL A STERILE 
EMS•4185 nt•H4186 

ANALVTE REPLICATE 1 HEPLICATE 2 

I 4-4'-DCBH 0.00 0.00 
4,4'-DDA 17.00 11.00 
4-4'-DBP 5.60 5.30 

I 
FW-152 0.00 0.00 
4-4'-DDM 0.00 0.00 
4-4'-DDD 1.40 1.60 

I 
KELTHANE 0.00 0.00 
4-4'-DDT 32.00 35.00 

· .. 4-4'-DDB 13.00 1!:).00 
{~ 

_, 
MEAN -.c.v. STO DEV 

-

-\ '+ 

I 4-4'-DCBH 0.00 0.00 -~ 
4,4'-DDA 14.00 21.00 3.00 

~;} 4-4'-DBP 5.45 3.00 0. 15 

I 
FW-152 0.00 0.00 
4-4'-DDM 0.00 0.00 

·-:; 4-4'-DDD 1. 50 7.00 0. 10 
KELTHANE 0.00 0.00 

I 4-4'-DDT 33.!50 4.00 1. 50 
4-4'-DDE 14.00 7.00 1.00 

I 
I 

BOE-CS-0186204 



r 
r 

PAN STUDY T-• -. 

r 50IL A ACTIVE 
EMS•4259 E:'ofS•4260 EMS•4261 

ASALYTE REPLit:'ATE 1 ~EPLICATE 2 REPLICATE 3 

4-4'-DCBH 0.00 0.00 0.00 

r 4,4'-DDA 14.00 15.00 17 00 

4-4'-DBP 17.00 17.00 20.00 

FW-152 0.00 0.00 0.00 

r ~-4'-DDM o.oo 0.00 0.00 

4-4'-DDD 2.80 1.40 1. 90 

KELTHANE 0.00 0.00 0.00 

r 4-4'-DDT 34.00 35.00 46.00 

4-4'-DDB 14.00 14.00 16.00 
MEAS "-t:'.V. STO OEV 

r 4-4'-0CBH 0 00 0.00 

4,4'-DDA 15.33 8.00 1. 25 

4-4'-DBP 18.00 8.00 1. 41 

FW-152 0 00 0.00 

r 4-4'-DDM 0.00 0.00 

4-4'-000 2.03 28.00 0.58 

KELTHANB 0 00 0.00 

r 4-4'-DDT 39 00 16.00 6.38 

4-4'-DDE 15.33 12.00 1.89 

l 
i PAN STUDY T:1 

SOIL A STERILE 
EMS •4265 E~S •4267 

.,; ANALYTE REPLICATE 1 REPLICATE 3 

I 4-4'-DCBH 0.00 0.00 

4,4'-DDA 9.60 9.50 
-~- 4-4'-DBP 3.60 2.!50 

_""l 

I ;:__ FW-152 0.00 0.00 
:;.50 4-4'-DDM 0.00 0.00 
;} 4-4'-DDD 1.30 1. 20 
:{ 
-

I KELTHANB 0.00 0.00 

r~-. 4-4'-DDT 52.00 33.00 

~ 
4-4'-DDB 16.00 12.00 

I 
MEAN ,c. v. 5TD DEV 

4-4'-DCBH 0.00 0.00 

4,4'-DDA 9.55 1.00 0.05 
...... • 4-4'-DBP 3.05 18.00 I) .55 
.-· 
.. 

I FW-152 0.00 0 00 

4-4'-DDM 0.00 0. 00 

'· 4-4'-DDD 1.25 4.00 0 (15 

I 
KELTHANE o.oo 0 on 
4-4'-DDT 42 .'50 22.00 Q 50 

4-4'-DDE 14 00 14.00 2 on 

I 
; 

BOE-CS-0186205 



r 
r 

PAN STUDY T•4 

r SOIL A ACTIVE 
EMS#4532 EM~#4533 EMS.4534 

ANALYT! REPLICATE 1 REPLICATE 2 REPLICATE 3 

r 4-4'-0CBH 0.00 0.00 0.00 
4,4'-0DA 8.30 7.70 8.10 
4-4'-DBP 3.50 3.20 3.00 
!'W-152 0.00 0.00 0.00 

r 4-4'-DDM 0.00 o.oo 0.00 
4-4'-DDD 1.80 1.80 1.70 
KELTHANB 0.00 0.00 0.00 

r 4-4'-DOT 36.00 42.00 36.00 
4-4'-DDB 14.00 16.00 14.00 

MEAN\ ~c.v. STD OEV 

r 4-4'-DCBH 0.00 0.00 
4,4'-00A 8.03 3.00 0.25 (-

4-4'-DBP 3.23 6.00 0.21 •C 

FW-152 0.00 o.oo .. 

r 4-4'-DDM 0.00 o.oo 
4-4'-I'IOD 1. 77 3.00 0.05 
KELTHANE o.oo 0.00 

r 4-4'-DDT 38.00 7.00 2.83 
4-4'-DOE 14.67 fLOO 0.94 

f, 

f PAN STUDY T•" 
SOIL A STERILE 

!MS#4535 EMS#4536 EMS.4537 
[ 

~,.- I ANALYTB REPLICATE 1 REPLICATE 2 REPLICATE 3 
4-4'-DCBH o.oo 0.00 o.oo 

-~· 4,4'-DOA 9.40 7.40 8.40 .. 
_:. -_;,: 

4-4'-DBP 3.90 3.30 3.20 

~ I FW-162 0.00 o.oo 0.00 
-. 4-4'-DDM o.oo 0.00 o.oo . y: 

4-4'-0DO 2.20 1.80 1.150 ~::_ 

I KELTHANE o.oo 0.00 o.oo 
·- ..,.._ 4-4'-DOT 46.00 34.00 30.00 

,_ 
4-4'-DDE 19.00 14.00 11.00 

- MEAN %C.v .. STD DEV 
- I 4-4'-DCBH 0.00 0.00 -

4,4'-DOA 8.40 10.00 0.82 
~ 4-4'-DBP 3.47 9.00 0.31 

I FW-152 o.oo o.oo 
4-4'-DOM 0.00 0.00 
4-4'-000 1. 83 16.00 0.29 

I KELTHANE 0.00 0.00 
4-4'-DOT 36.67 19.00 6.80 
4-4'-0DE 14.67 22.00 3.30 

J 
~ 

BOE-C6-0186206 
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r 
r 

PAS STUDY T:O r SOIL 8 ACTIVE 
EMS•4190 EMS•4191 

ANALYTE REPLICATE 1 REPLICATE 2 r 4-4'-DCBH 0 . .oo 0.00 
4,4'-DDA o.oo 0.00 
4-4'-DBP 0.00 o.oo 

r FW-152 0.00 o.oo 
4-4'-DDM 0.00 0.00 
4-4'-DDD 27.00 31.00 
KELTHANE 0.00 0.00 r 4-4'-DOT 1100.00 1100.00 
4-4'-DDE 70.00 82.00 ~-· -

~ MEAN %C.V. STD DEV (-. r 4-4'-DCBH 0.00 o·. oo ~-· ·-
. -4,4'-DDA 0.00 0.00 t~-4-4'-DBP 0.00 0.00 

r FW-152 0.00 0.00 ! ~ 4-4'-DDM 0.00 0.00 i .. 4-4'-DDD 29.00 7.00 2.00 i: 

KELTHANE 0.00 0.00 
'' r 4-4'-DDT 1100.00 0.00 0.00 '. 

4-4'-DDE 76.00 8.00 6.00 
.. 

.. 

f 
I PAN STUDY T .. o 

SOIL 8 STERILE 
EMSU195 EMSU196 

I ANALYTB REPLICATE 1 REPLICATE 2 
4-C'-DCBR 0.00 o.oo 
4.4'-DDA 0.00. o.oo 

I c-4"-DBP 0.00 0.00 
Plf-152 0.00 0.00 
4-4'-DDM 0.00 o.oo 

I 
4-t•-ooo 31.00 48.00 
KELTBANE 0.00 o.oo 
4-4'-DDT 1100.00 1200.00 
4-4'-DDB 77.00 92.00 

I MEAN %C.V. STD DEV 
0 4-4'-DCBH 0.00 0.00 

- .-;; 

-* 4,4'-DDA 0.00 0.00 -_; 

4-4'-DBP 0.00 0.00 '--: I PW-152 0.00 0 00 ,"-
-.:. 4-4'-DDM 0.00 0.00 

I 
4-4'-DDO 39.50 22.00 8.50 
KELTHANE 0.00 0.00 
4-4'-DDT 1150.00 4.00 50.00 
4-4'-0DE 84.50 9.00 7.50 

I 
I 

f • 

BOE-CS-0186208 



r 
r 

STUDY T= 1 PAS 

r SOIL 8 ACTIVE 
EMS f4262 E~<; •4263 nts t4264 

ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 
4-4'-DCBH 1).00 0.00 0.00 

r 4,4'-DDA 11.00 9,80 9.~0 

4-4'-DBP 14.00 14.00 12.00 
FW-152 0.00 0.00 0.00 

r 4-4'-DDM 0.00 1.40 1.00 
4-4'-DDD 39.00 34.00 39.00 
KELTHANE 0.00 0.00 0.00 
4-4'-DDT 1000.00 850.00 1000.00 .· ~-·-

r I 
-=--~ ... 

4-4'-DDE 77.01.1 ~ 79.00 81.00 
MEAN % •·• v. STD DEV 

4-4'-DCBH 0.00 0.00 

r 4,4'-DDA 10. 1 I) 6.00 0.6~ ' 
4-4'-DBP 13.33 7.00 0.94 
FW-152 0.00 0.00 

r 4-4'-DDM 0.80 0.~9 

4-4'-DDD 37.33 6.00 2.36 
KELTHANE 0.00 0.00 
4-4'-DDT 950.00 7.00 70.71 r 4-4'-DDE 79.00 2.00 1.63 

r 
f 

PAN STUDY T=1 
SOIL B STERILE 

EMS t4268 E~S 14269 
ANALYTE REPLICATE 1 REPLICATE 2 

., 

' 
4-4'-DCBH 0.00 0.00 

: 4,4'-DDA 6.70 6.20 
--~~ 4-4'-DBP 7.60 7.40 
-·, I PW-U52 0.00 0.00 
_, 4-4'-DDM 0.00 0.00 

4-4'-DDD 63.00 48.00 

I 
KELTHANE 0.00 0.00 
4-4'-DDT 1500.00 1000.00 
4-4'-DDB 97.00 96.00 

i~ 
MEAN \C.V. ST!J DEV 

-· I 4-4'-DCBH 0.00 0.00 
4,4'-DDA 6.4!5 4.00 0.2~ 

4-4'-DBP 7.50 1.00 0. 10 

I FW-152 0.00 0.00 
4-4'-DDM 0.00 0.00 
4-4'-DDD 55.50 14.00 7.50 

I 
KELTHANE 0.00 0.00 
4-4'-DDT 1250.00 20.00 2-'50. 00 
4-4'-DDE 96.50 1 on 0.50 

I 
I 

BOE-CS-0186209 



r ..... 
r . (JI~ .i PAN STUDY T=4 i 

SOIL B ACTIVE 

~· J EMS#453a EMS#4539 EMS#454C r ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 -c 4-4'-DCBH o.oo 0.00 0.00 ,-~ •. I 4,4'-DDA 4.60 5.40 5.30 r 4-4'-DBP 2.60 5.40 5.00 ",..~:r:-'. I FW-152 0.00 0.00 0.00 '.t,,~ 
:~·-~:...;.-,:o 

4-4'-DDM 0.00 1. 40 1.00 -~~~~: ;~-~-'~j~;· 
~-~= J ·-. r 4-4'-DDD 45.00 42.00 43.00 

KELTHANE 0.00 0.00 o.oo 
4-4'-DDT 1000.00 1000.00 960.00 
4-4'-DDE 95.00 92.00 94.00 r MEAN ,c.v. STD DEV 
4-4'-DCBH o.oo 0.00 .,.. 
4,4'-DDA· 5.10 7.00 0.36 r 4-4'-DBP 4.33 29.00 1. 24 
FW-152 o.oo 0.00 
4-4'-DDM o.ao 74.00 0.59 

r 4-4'-DDD 43.33 3.00 1.25 
KELTHANE o.oo 0.00 
4-4'-DDT 986.67 2.00 18.86 
4-4'-DDE 93.67 1.00 1.25 r 

f 
PAN STUDY T~4 

' 
SOIL B STERILE 

EMS#4541 EMSW4542 EMS#4543 
ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 

·( 4-4'-DCBH o.oo 0.00 0.00 
~- 4,4'-DDA 5.20 5.50 5.60 

;;- 4-4'-DBP 7.80 7.70 7.80 
-~ FW-152 o.oo 0.00 0.00 .- 'f:? 

I 4-4 1 -DDM 1.10 1.1.0 1.10 :l .. ·-
:£~ 4-4'-DDD 45.00 45.00 47.00 
' KELTHAHE o.oo 0.00 0.00 :$ 

•.'j 4-4'-DDT 860.00 1100.00 1100.00 . - .-· 

I ~· 4-4 1 -DDB 95.00 100.00 99.00 
-~ ~f, MEAN ,c.v. STD DEV 

·,:· -'-~: 4-4'-DCBR 0.00 0.00 - •,_: 

I 4,4'-DDA 3.00 0.17 5.43 
,, 4-4'-DBP 7.77 1.00 0.05 

FW-152 o.oo 0.00 

I 4-4'-DDM 1.10 0.00 o.oo 
r=- 4-4'-DDD 45.67 2.00 0.94 

KELTHANE o.oo 0.00 
~ 4-4'-DDT 1020.00 11.00 113.14 

I 4-4'-DDE 98.00 2.00 2. 16 

a 
I 

BOE-CS-018621 0 



r 
r '(JI~ 

PAN STUDY T=-8 
'»' J r SOIL B ACTIVE 

EMS#4568 EMS#4569 1\)• 

ANALYTE REPLICATE 1 REPLICATE 2 .-.-~·: 

r 4-4'-DCBH 0.00 0.00 __ __;__·-n 
--- -;, ... ::---.~-

4,4'-DDA 4.10 2.90 , r·<~ I_ ~)f.J:.:-_ 

4-4'-DBP 5.50 5.20 ·.:u;;.P-o-

FW-152 0.00 0.00 ?;tf:~)~¥2· 

r 4-4'-DDM 0.00 0.00 
4-4'-DDD 41.00 45.00 

'~-i]~~ KELTHANE 0.00 o.oo 

r 4-4'-DDT 1500.00 1300.00 ;c··. 
4-4'-DDE 90.00 91.00 f ... 

~-~·. 

MEAN -c.v. STD DEV -t--,. 

r 4-4'-DCBH 0.00 0.00 ~ -

4,4'-DDA 3.50 17.00 0.60 
4-4'-DBP 5.35 3.00 0.15 

' FW-152 o.oo o.oo r 4-4'-DDM 0.00 0.00 
4-4'-DDD 43.00 5.00 2.00 
KELTHANE 0.00 0.00 

r 4-4'-DDT 1400.00 7.00 100.00 
4-4'-DDE. 90.50 1.00 0.50 

r 
~- PAN STUDY T•8 

. SOIL B STERILE 
::~ EMS#4571 EMS#4572 
-~-

I ANALYTE REPLICATE 1 REPLICATE 2 
. •:~· 

4-4'-DCBH 0.00 0.00 . ·t 
. _,.:: 
. . . ~~ 4,4'-DDA 4.20 4.50 
·~ ~ 

4-4'-DBP 5.50 6.20 ·~~- a FW-1!52 0.00 o.oo "- ~£ 

4-4'-DDM 0.00 o.oo .II 
~. 4-4'-DDD 47.00 48.00 

,·-_ ~~ u ltELTHANE o.oo 0.00 oj--; 
~ 4-4'-DDT 1600.00 1400.00 . 'J '1. 

t 4-4'-DDE 99.00 100.00 

I MEAN %C.V. STD DEV 
~ 4-4'-DCBH o.oo 0.00 
-{• 

" ~i 4,4'-DDA 4.35 3.00 0.15 
c. 4-4 1 -DBP 5.85 6.00 0.35 .. a FW-152 0.00 0.00 _, 

4-4'-DDM 0.00 o.oo 
::; 

4-4'-DDD 47.50 1.00 0.50 

I KELTHANE 0.00 o.oo 
4-4'-DDT 1500.00 7.00 100.00 
4-4'-DDE 99.50 1.00 0.50 

~ 

~ 

BOE-CS-0186211 



r 
r ~ 

~J 
SLURRY STUDY T=O r SOIL A ACTIVE 

EMS.4231 EMS#4232 
ANALYTE REPLICATE 1 REPLICATE 2 

r 4-4'-DCBH o.oo 0.00 
4,4'-DDA 10.00 12.00 ·rt1· 4-4'-DBP 3.50 4.30 Lo __ ,:__: 

r FW-152 0.00 o.oo if~l;_~;fl§: 
4-4'-DDM 0.00 0.00 
4-4'-DDD 1.40 1.40 
KELTHANE 0.00 0.00 r 4-4'-DDT 37.00 34.00 \ 
4-4'-DDE 13.00 11.00 

\ STD MEAN %C.V. DEV 

r 4-4'-DCBH 0.00 0.00 
4,4'-DDA 11.00 9.00 1.00 
4-4'-DBP 3.90 10.00 0.40 
FW-152 0.00 o.oo r 4-4'-DDM 0.00 o.oo 
4-4'-DDD 1. 40 0.00 0.00 
KELTHANE 0.00 0.00 r 4-4'-DDT 35.50 4.00 1.50 
4-4'-DDE 12.00 8.00 1.00 

r 
r SLURRY STUDY T•O 

SOIL A STERILE 
EMS.4234 EMS.4235 

E ANALYTE REPLICATE 1 REPLICATE 2 
4-4'-DCBH o.oo 0.00 
4,4'-DDA 8.60 9.80 

- -;~. 

fi 
4-4'-DBP 3.00 4.00 " FW-152 0.00 0.00 -· 
4-4'-DDM o.oo 0.00 1 
4-4'-DDD 1.00 1.40 

B KELTHANE o.oo 0.00 
4-4 1 -DDT 33.00 35.00 
4-4'-DDE 10.00 12.00 

c MEAN %C.V. STD DEV 
4-4'-DCBH o.oo 0.00 

_'i. 4,4'-DDA 9. 20 7.00 0.60 _, 
- e 4-4'-DBP 3.50 14.00 0.~0 

FW-HI2 o.oo 0.00 
4-4'-DDM o.oo 0.00 
4-4'-DDD 1. 20 17.00 0. 20 c KELTHANE o.oo 0.00 
4-4'-DDT 34.00 3.00 1. 00 
4-4'-DDE 11.00 9.00 1.00 c 

~ -.., 
" 

BOE-CS-0186212 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
E ' 

m 
i:: a ;; 

;>_ 
- -(~ 

0 

B 
. ;-: ;::, 

I 
c 
c 
c 

SLURRY STUDY T=1 
SOIL A ACTIVE 

EMS#42.85 
ANALYTE REPLICATE 1 
4-4'-DCBH 
4,4'-DDA 
4-4'-DBP 
FW-152 
4-4'-DDM 
4-4'-DDD 
KELTHANE 
4-4'-DDT 
4-4'-DDE 

4-4'-DCBR 
4,4'-DDA 
4-4'-DBP 
FW-152 
4-4'-DDM 
4-4'-DDD 
KELTHANE 
4-4 '-DDT. 
4-4'-DDE 

SLURRY STUDY T•1 
SOIL A STERILE 

o.oo 
7.50 
2.40 
0.00 
o.oo 
1.00 
0.00 

40.00 
12.00 

MEAN 
o.oo 
7.37 
2.27 
0.00 
0.00 
1.07 
o.oo 

40.67 
12.67 

EMS#4286 
REPLICATE 2 

0.00 
7.00 
2.60 
0.00 
o.oo 
0.90 
0.00 

38.00 
12.00 

,c.v. 

4.00 
15.00 

16.00 

6.00 
7.00 

EMS#4288 EMS#4289 
ANALYTE 
4-4'-DCBH 
4,4'-DDA 
4-4'-DBP 
FW-152 
4-4'-DDM 
4-4'-DDD 
KELTRANE 
4-4'-DDT 
4-4'-DDE 

4-4'-DCBH 
4,4'-DDA 
4-4'-DBP 
FW-152 
4-4'-DDM 
4-4'-00D 
KELTHANE 
4-4'-DDT 
4-4'-0DE 

REPLICATE 1 REPLICATE 2 
0.00 
7.30 
2.60 
0.00 
0.00 
2.30 
o.oo 

o.oo. 
5.70 
2.20 
0.00 
o.oo 
1.00 
o.oo 

39.00 
12.00 

MEAN 
0.00 
6.60 
2.50 
0.00 
0.00 
1.93 
0.00 

40.33 
12.67 

36.00 
10.00 

,c,v. 

10.00 
9.00 

34.00 

10.00 
20.00 

EMS#4287 
REPLICATE 3 

0.00 
7.60 
1.80 
o.oo 
0.00 
1.30 
0.00 

44.00 
14.00 

STD DEV 
0.00 
o. 26 
0.34 
0.00 
o.oo 
0.17 
0.00 
2.49 
0.94 

EMS#4290 
REPLICATE 3 

0.00 
6.80 
2.70 
0.00 
o.oo 
2.50 
0.00 

46.00 
16.00 

STD DEV 
0.00 
0.67 
0.22 
0.00 
0.00 
0.66 
0.00 
4. 19 
2.49 

BOE-CS-0186213 



r 
r . at~ ' I 

SLURRY STUDY T-4 »'J r SOIL A ACTIVE 
EMS#4544 EMS#4545 EMS.4546 Ul~ -· ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 ~- ~- -. -~,''{-

r 4-4'-DCBH 0.00 0.00 0.00 
~ ~~~~-~ 4,4'-DDA 5.50 7.00 6.00 

~{~?,f~~ 
4-4'-DBP 0.00 0.00 0.00 

·~ FW-152 0.00 0.00 0.00 r --~~--4-4'-DDM 0.00 0.00 0.00 
4-4'-DDD 1.10 1.20 1.20 

¥-~ KELTHANE o.oo 0.00 0.00 r 4-4'-DDT 30.00 34.00 35.00 
t:::>-' .·---~"'~--.:-
, .. 4-4'-DDE 9.70 10.00 11.00 ·!" MEAN %C.V. STD DEV •: 

r 4-4'-DCBH 0.00 o.oo 
4,4'-DDA 6.17 10.00 0.62 
4-4'-DBP 0.00 o.oo 
FW-152 o.oo 0.00 r 4-4'-DDM 0.00 0.00 
4-4'-DDD 1.17 4.00 0.05 
KELTHANE 0.00 o.oo r 4-4'-DDT 33.00 7.00 2.16 
4-4'-DDE 10.23 5.00 0.56 

r 
[ SLURRY STUDY T•4 

SOIL A STERILE 
EMS#4547 EMS#4548 EMS#4549 

e ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 
·~ 4-4'-DCBR 0.00 0.00 0.00 ,. 

, 

~ 

4,4'~DDA 7.20 8.00 7.50 
,. a 4-4'-DBP 0.00 0.00 0.00 

P'W-152 o.oo 0.00 0.00 
4-4'-DDM 0.00 o.oo 0.00 

" 4-4'-DDD 1.30 1.50 1.40 -\: 

£ KELTRANE o.oo 0.00 0.00 f: 
4-4'-DDT 33.00 46.00 40.00 

:t 4-4'-DDE 10.00 12.00 9.60 

~ 
MEAN %C.V. STD DEV 

4-4'-DCBH 0.00 0.00 
4,4'-DDA 7.57 4.00 0.33 
4-4'-DBP 0.00 0.00 E FW-152 o.oo 0.00 ,. 

4-4 1 -DDM 0.00 0.00 
c 4-4'-DDD 1.40 6.00 0.08 c KELTHANE o.oo 0.00 

4-4'-DDT 39.67 13.00 5. ::n 
4-4'-DDE 10.53 10.00 1.05 

~ 

c 

BOE-CS-0186214 



r 
r 

SLURRY STUDY T::8 

r SOIL A ACTIVE 
EMSU577 EMSf4578 

A~ALYTE REPLICATE 1 REPLICATE 2 

r 4-4'-0CBH 0.00 0.00 
4,4'-DDA 7.80 6.90 
4-4'-DBP 1.00 2.40 
FW-152 0.00 0.00 r 4-4'-DDM 0.00 0.00 
4-4'-DDD 2.00 1. 80 
KELTHANE 0.00 0.00 

r 4-4'-DDT 40.00 38.00 \ -
4-4'-DDE 14.00 11.00 

DEY \ MEAN ,C,V. STD ,. 

r 4-4'-DCBH 0.00 0.00 
4,4'-DDA 7.35 6.00 0.45 
4-4'-DBP 1.70 41.00 0.70 
FW-152 0.00 0.00 r 4-4'-DDM 0.00 0.00 
4-4'-DDD 1. 90 5.00 0.10 
KELTHANE 0.00 0.00 

r 4-4'-DDT 39.00 3.00 1. 00 
4-4'-DDE 12.50 12.00 1.50 

[ 

~ SLURRY STUDY T:.8 
SOIL A STERILE 

t EMSt4580 EMSI4581 
~~ G ANALYTE REPLICATE 1 REPLICATE 2 
"{ 4-4'-DCBH 0.00 0.00 

Y.· 4,4'-DDA 7.60 7.60 
-- ~ 

I 
4-4'-DBP 2.50 2.40 -:f. 

PW-152 0.00 a.oo 
!•:, '• 4-4'-DDM 0.00 0.00 -~ 4-4'-DDD 1. 80 1. 80 ,, 

-i I KELTHANB 0.00 0.00 
f; 4-4'-DDT 29.00 32.00 ... 

4-4'-DDB 8.70 11.00 r 
!1 c MEAN ,c.v. STO DEV ---i, 4-4'-DCBH 0.00 0.00 
.· 4,4'-DDA 7.60 0.00 0.00 ·i '> 4-4'-DBP 2.45 2.00 0.05 -" 

- ~':: c FW-152 0.00 0.00 
4-4'-DDM 0.00 0.00 

~~ 4-4'-DDD 1.80 0.00 0.00 c KELTHANE 0.00 0.00 
4-4'-DDT 30.50 5.00 1.50 
4-4'-DDE 9.85 12 00 1.15 

c 
c 
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r 
r SLURRY STUDY T=O . 01~ I I 

; I 

SOIL 8 ACTIVE 

~J r EMS#4237 EMS#4238 
.~NALYTE REPLICATE 1 REPLICATE 2 
4-4'-DC8H 0.00 o.oo 
4,4'-DDA 9.70 10.00 . . ·t r 4-4'-DBP 8.30 8.80 

~"~t~' FW-152 0.00 0.00 
4-4'-DDM 1.50 1.60 r 4-4'-DDD 53.00 44.00 
KELTHANE 0.00 o.oo 

~7 
4-4'-DDT 1400.00 910.00 

r 4-4'-DDE 120.00 94.00 
MEAN %C.V. STD DEV 

4-4'-DCBH 0.00 o.oo 
4,4'-DDA 9.85 2.00 0.15 , .. r ,_ 
4-4'-DBP 8.55 3.00 0.25 
FW-152 0.00 0.00 
4-4'-DDM 1. 55 3.00 0.05 r 4-4'-DDD 48.50 9.00 4.50 
KELTHANE o.oo 0.00 
4-4'-DDT 1155.00 21.00 245.00 

r 4-4'-DDE 107.00 12.00 13.00 

r 
SLURRY STUDY T=O 

r SOIL 8 STERILE 
EMS#4240 EMS•4241 

ANALYTE REPLICATE 1 REPLICATE 2 

[ 
4-4'-DC8H 0.00 0.00 
4,4'-DDA 6.30 5. 40 
4-4'-D8P 7.50 7. 20 
FW-152 0.00 0.00 c 4-4'-DDM 1.30 1.30 
4-4'-DDD 41.00 39.00 '· KELTHANE 0.00 0.00 c 4-4'-DDT 1200.00 950.00 
4-4'-DDE 92.00 87.00 

MEAN %C.V. STD DEV 

c 4-4'-DC8H 0.00 0.00 
4,4'-DDA 5.85 8.00 0.45 
4-4'-D8P 7.35 2.00 0.15 
FW-152 o.oo 0.00 c 4-4'-DDM 1.30 o.oo 0.00 
4-4'-DDD 40.00 3.00 1.00 
KELTHANE 0.00 0.00 

c 4-4'-DDT 1075.00 12.00 125.00 
4-4'-DDE 89.50 3.00 2.50 

c 
c 
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r 
SLURRY STUDY T=-1 r SOIL B ACTIVE 

EMS.4291 EMS#4292 EMS.4293 
ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 

r 4-4'-DCBH 0.00 0.00 0.00 
4,4'-DDA 3.70 0.90 0.70 
4-4'-DBP 5.20 4.50 4.50 

r FW-152 0.00 0.00 o.oo 
4-4'-DDM 0.00 0.00 0.00 
4-4'-DDD 47.00 58.00 44.00 
KELTHANE 0.00 0.00 0.00 r 4-4'-DDT 1300.00 1300.00 1400.00 
4-4'-DDE 86.00 76.00 80.00 

MEAN ,c.v. STD DEV :.::: 
-

r 4-4'-DCBH 0.00 0.00 
4,4'-DDA 1. 77 78.00 1.37 
4-4'-DBP 4.73 7.00 0.33 

r FW-152 0.00 0.00 
4-4'-DDM 0.00 0.00 
4-4'-DDD 49.67 12.00 6.02 
KELTHANE o.oo 0.00 r 4-4'-DDT 1333.33 4.00 47.14 
4-4'-DDE 80.67 5.00 4.11 

r 
r SLURRY STUDY T•l 

SOIL B STERILE 
EMS.4294 EMS#4295 EMS#4296 

' c AN'ALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 . 4-4'-DCBH 0.00 0.00 0.00 
4,4'-DDA 5.10 5.20 5. 20. 

c 4-4'-DBP 4.10 3.90 4.20 
FW-152 0.00 0.00 0.00 

-. 4-4'-DDM 0.00 0.00 0.00 
'.,: 4-4 1 -DDD 59.00 59.00 59.00 

~- c KEL.THANE 0.00 0.00 0.00 
4-4'-DDT 1300.00 1300.00 1300.00 •( 4-4 1 -DDE 93.00 81.00 96.00 

~, c MEAN %C.V. STD DEV 
4-4'-DCBH o.oo 0.00 

~· 4,4'-DDA 5.17 1.00 0.05 

c 4-4 1 -DBP 4.07 3.00 0. 12 
FW-152 o.oo 0.00 
4-4'-DDM 0.00 0.00 

e 4-4'-DDD 59.00 0.00 0.00 
KELTHANE 0.00 0.00 
4-4'-DDT 1300.00 0.00 o.oo 
4-4 1 -DDE 90.00 7.00 6.48 c 

c 

BOE-CS-0186217 



r 
r SLURRY STUDY T"'4 at~ 

SOIL B ACTIVE 

~·j r EMS~4550 EMS~4551 EMS~4552 

ANALYT~ REPLICAT!l: 1 REPLICATE 2 REPLICATE 3 I()C 
4-4'-DCBH 0.00 0.00 0.00 .'~'; 
4,4'-DDA 1. 00 o.eo 0.90 r 4-4'-DBP 0.00 0.00 o.oo :;- .... /~-'?-:-:..--

FW-152 0.00 0.00 0.00 
- .. " 

4-4'-DDM o.oo 0.00 o.oo 

r 4-4'-DDD 43.00 42.00 49.00 
KELTHANE 0.00 0.00 0.00 
4-4'-DDT 1100.00 960.00 1300.00 

r 4-4'-DDE 64.00 66.00 77.00 -::-.-:-

MEAN %C.V. STD DEV : ~,~.--

4-4'-DC3H 0.00 0.00 

r 4,4'-DDA 0.90 9.00 0.08 
4-4'-DBP 0.00 0.00 
FW-152 0.00 0.00 
4-4'-DDM o.oo 0.00 

r 4-4'-DDD 44.67 7.00 3.09 
KELTHANE 0.00 o.oo 
4-4'-DDT 1120.00 12.00 139.52 

r 4-4'-DDE 69.00 8.00 5.72 

r 
SLURRY STUDY T .. 4 

r SOIL B STERILE 
EMS~4553 EMS~4554 EMS~4555 

ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3 

f. 
4-4'-DCBH 0.00 0.00 0.00 
4,4'-DDA 5.10 5.00 5.20 
4-4'-DBP 4.80 4.40 4.30 

~ 
FW-152 0.00 0.00 o.oo 
4-4'-DDM o.oo 0.00 o.oo 
4-4'-DDD 32.00 51.00 50.00 

'- KELTHANE 0.00 o.oo 0.00 

c 4-4'-DDT 1200.00 1300.00 1100.00 
4-4 1 -DDE 75.00 80.00 74.00 

" MEAN %C.V. STD DEV 

c 4-4'-DCBH 0.00 0.00 
4,4'-DDA 5 .to 2.00 0.08 
4-4'-DBP 4.50 5.00 0.22 

--- FW-152 0.00 o.oo -·; 

c 4-4'-DDM 0.00 0.00 
4-4'-DDD 44.33 20.00 8.73 
KELTHANE o.oo 0.00 

~ 
4-4'-DDT 1200.00 7.00 81.65 
4-4'-DDE 76.33 3.00 2.62 

c 
c 
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SLURRY STUDY T=8 

or J r SOIL B ACTIVE 
EMS#4583 EMS#4!584 0, 

ANALYTE REPLICATE 1 REPLICATE 2 :~·, 

r 4-4'-DCBH o.oo o.oo . . 

4,4'-DDA 0.!50 0.60 -f~-~~~ 

4-4'-DBP o.oo 0.00 ~}~~ 
FW-152 o.oo 0.00 

r 4-4'-DDM o.oo 0.00 
4-4'-DDD 50.00 50.00 
KELTHANE o.oo 0.00 

r 4-4'-DDT 1200.00 1200.00 
4-4'-DDE 62.00 68.00 

MEAN ,c.v. STD DEV ~-- ·= .-

r 4-4'-DCBH 0.00 o.oo t:-
4,4'-DDA 0.55 9.00 0.05 '. 

4-4'-DBP 0.00 o.oo 
FW-152 o.oo o.oo 

r 4-4'-DDM o.oo 0.00 
4-4'-000 !50.00 0.00 o.oo 
KELTHANE o.oo 0.00 

r 4-4'-DDT 1200.09 0.00 0.00 
4-4'-0DE 65.00 5.00 3.00 

r 
r SLURRY STUDY T•8 

SOIL B STERILE 
EMS#4586 EMS#4587 

I~ 
ANALYTE REPLICATE 1 REPLICATE 2 
4-4'-DCBH o.oo 0.00 
4,4'-DDA 4.90 4.70 

c 4-4'-DBP 3.90 3.70 
PW-152 0.00 0.00 
4-4'-DDM o.oo 0.00 

·c 4-4'-0DD 53.00 54.00 
- ~ c KELTHANE o.oo 0.00 

4-4'-00T 1300.00 1300.00 
4-4'-00E 71.00 68.00 

c MEAN %C.V. STO DEV 
4-4'-0CBH o.oo 0.00 
4,4'-DDA 4.80 2.00 0.10 

., 4-4'-0BP 3.80 3.00 0.10 c 'FW-152 o.oo 0.00 
4-4'-00M 0.00 0.00 
4-4'-000 53.50 1.00 0.50 

~ 
KELTHANE 0.00 0.00 
4-4'-DDT 1300.00 0.00 0.00 
4-4'-DOE 69.50 2.00 1.50 

(! 

~: 
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XVTRIENTS 
son A 

XITRATE 
PHOSPHATE 
SULPHATE 
A!I'IMO!'HA 
roc 

:'WTR I E:.'lTS 
SOIL 8 

NITRATE 
PHOSPHATE 
SULPHATE 
A!l'l~fON I A 
l'OG 

NITRATE 
PHOSPHATE 
SULPHATE 
AMMONIA 
TOC 

8..\SELUE 

3R-4 
5 !6 

< .. ')<18 

591.1.00 
< 21 . :; 

5040.00 

8..\SELI~E 

NEPLICATE 
2 51:1 
2.35 

4720.00 
37.00 

5310.00 
MEAN 

2.60 
2.38 

4736.67 
12 . :.13 

6163 :q 

BR-6 
-: :"i94 
18 40 

9140 00 
27 20 

2060. 00 

HEP!.Ic:'An: 2 
2 73 
2 42 

4730 00 
<22.3 

6700 00 
"t;C.V. 

4.00 
1 00 
0 00 

141.00 
10 00 

BR-7 
0.71 
0.96 

2640.00 
<22.2 

3660.00 

REPLICATE 3 
2 49 
2.37 

4760' 00 
<22.3 

6480. 00 
STD DEV 

0 10 
0.03 

17.00 
17 44 

610 OS 

::J~ -· ~~; 

-· -- ---~ 

.· ,:fUt~ 
Jll--~l;~~~-r;f~ 

t ' .. 
!. 
I 
I 
I 

! : 
i-

~ 
;. --

\ 
1 
·l 
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APPENDIXC 

HPLC METIIOD 
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1 c au. 
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STANilARD OPERA.TIN:; PRX:EDJRE SSC-3 

Revisicn 1 Dlte Prepared: 10/06/89 .._.,... ~tlf#/f'r Dote: II /a t /8' 1 William • 

- &f~,;;.;, Dote: 1_0 &c./?1 Jam M. EmUs 

TITIE: Pesticides by HPIC 

RJRroSE: '1hi..s procedure outlines the activities involved in the 
analysis for: 

1-) rm (2, 2-Bis ( 4-dll.orqlhenyl) -1, 1-dic:hloroethane 
2-) IXE (2,2-Bis(4-dllorqlhenyl)-1,1-dichloroethylene 
3-) oor (2, 2-Bis(4-dllo:rqilenyl) -2, 2,2-tric:hloroethane 
4-) OCEH (Dichlorobenzhydrol) 
5-) 4,4-FW-152 
6-) 4,4 1~ 
7-) 4,4 1-IEP 
8-) Kel.thane (Difoool) 
9-) 4,4'-IXM 

by high performance liquid ~ (HPIC). 

1.0 MA1miAIS 

1.1 40 mL \lOA vials (I-Qlem or ESS) 
1.2 HPIC Grade Acetalitrlle 
1. 3 HPIC Grade Methanol · 
1.4 Filtered D.I. water 
1.5 sst lba;plorlc acid 
1. 6 Pasteur pipets 
1. 7 Pipet bllb 
1.8 0.45U 13 Jill disk syringe filters 
1.9 Hewlett-Pac:Jami autosanpler vials 
1.10 ~ 4,4 1-dichl~l (11-313-1) 98t 
1.11 Aldric::h IDI' (1,1-Bis(4-dllorqilenyl) -2,2,2-

tridll.oroet:hane) ( 10, 002-1) 
1.12 Aldrich IXD (2,2-Bis(4-dllorqilenyl)-1,1-

dicbloroethane) 99+\ (BJ-959-3) 
1.13 Riedel ~en 4, 4 1-IXM Pestenal Grade 
1.14 Rchm and Haas 4,4 1 -FW-152 98.5\ 
1.15 Aldrich liE (2,2-Bis(4-dllorqilenyl)-1,1-
di.chloroethylene) 99\ (12,389-7) 

1.16 Riedel-deHaen 4,4 I -DBP 
1. 17 Riedel-deHaen 4 , 4 1-J:XlA. 
1.18 Chem Service Kel.thane (DifCXX)l) 97\ 

i 

c 
(11. > 

'\()(J 

·~: 
11' 

w~.,~{~; 

i' 
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2.0 ~ 

2.1 Hewlett-Packard tiJdel. 1090 HPIC equi.wed with a diode 
array detector. 

2.2 Heat Systems Model w-385 Smi.cator Equi(p!d with a 
microtip. 

2.3 m:: tiJdel. HNS-ll Centriftge. 
2. 4 Al!Erican Scientific or c::x:aparable balan:e ( 3 point 

capability). 
2. 5 OrganaJaatian nib:UJell evaporator. 
2. 6 CcllOellt:zatar tubes. 
2. 7 Crillpin:.J tool for autosaDpler vials. 

3. 0 CALIBRATICB 

3.1 calibration of the instrument is performed by a within 
run standard cw:ve performed every time that a sanple 
gra.1p is· analyze.:f. 'Ihe stardal:d. curve will consist of 
five standards an::l a blank. The st:amard curve will be created in the report generator system of the HPIC 
software arrl will utilize a linear curve type driven 
in:l.usive of origin. 

3.2 'Ihe five stardards run will be a_wroximately: 
1-) ~ SO RID all c:x::upourDs 
2-) 1gJraK 25 RID all c:x::upourDs 
3-) AR»=''X 12 RID all c:x::upourDs 
4-) ~ 6 RID all c:x::upourDs 
5-) 1gJraK J RID all OCI1pO.ll'ds 

3.3 .Aoceptable linearity of curve will be 0.98 or greater. 

4.0 (J1ALl'lY ~~ c::r:mH)L 

4.1 Level :I: 
All szmp].es analyzed for pesticides will have 
incl'llliad in the &aDple run at m:inim.Jm 1 negative 
central soil-ard one positive oantrol soil. 'Ihe 
negative and positive oantrols will be soil taken fran 
known negative BaDples available fran prior sanple 
qraupa. Inclusive in level I QN(¥: will be the daily 
starldam OJr./8 ard the daily reagent blank. 

4.2 Level n: 
Sanples run as level n QN(l:: will i..r¥::1\Xle all 
I"E!qUi.raDent listed in level I arrl will incl\Xle a 
matrix spike,IJDatrix spike duplicate ~,IM5D) within the 
sanple gra.1p run. 

5.0 :msmJMENrAL CDIDITIQS 

5.1 Mobile R1ase 
Cllannel A: HPIC Grade methanol 
Cllannel B: Off 
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Qlannel C: 0.1\ AlosPloric Acid 

5. 2 Flaw Rate 
2.0 mi/IDin 

5. 3 Flaw program 
Initial cxnlitioos = 35\ MeCif/651; o. n fb::lsliloric Acid 
ranp to 100% Meal at 16 mi.rutes 
4 mi.m.rt:e hold at 100\ MeCH 
Return to initial ccn:llticm until end of run. 

5.4 COllDIIl 
SUpeloo IC-8, 3 an column len;Jth, 4.6 um I.D, 3 u 
pore size. 

5. 5 Detectors 
sanple wavelen;Jth 235, 254, and 270 rtf 
sanple bandwidth 4 rtf 
Reference wavelen;Jth 550 rtf 
Reference bandwidth 100 rtf 
Peak ccmtrolled spectrum storage 
sanpli.n;J interval 640 liS 

Spectrum rar¥}8 210 ~ 400 rtf 
Peakwidth for spectrum storage 0.100 min 
'lhreshold for peak storage 5. 0 mAl1 

5. 6 Injector parameters 
25 uL injecticm 
slowdcJwn - 2 

6. 0 :E:XmACI'ICif PRXElJRES 

6.1 Five graDS of soil or sanple are plaoed into a pre­
tared 40 mL VOA vial and the exact weight recorded onto 
the sanple group worksheet form. 15 mL of 
Aoetali.trile/l.St o.n RlosPloric acid is ad:Jed to the 
VOA vial and the vial is then cawed and shaken 
vigarcusly • 

6.2 '1ha vial is then sarl.c:ated for 1 mi.m.rt:e with a Heat 
SyBtaiB DXIel w-385 sarlc:ator equiJ::PSCI with a microtip. 
'1ha sarl.c:aticm cycle is at CXll'lt.iJruoos p::1Wer at the 
micrctip settin;J of 5. 

6.3 'Ibe vial is the centrifuqed usi.n;J a nx:: !lt.Jdel HNS-II 
centrifuge at full speed for 10 minutes. 

6.4 10 mL of the extract fran 6.3 will be taken usi.n;J a 
clean 10 mL serolCXJical pipet and will be placed into a 
10 mL oc:rceutrator tube. '!he extract will be 
cxn::entrated un:Jer desiccated air or nitrigen to a 
final volume of 3 mL 

6.5 'lhe cxn::entrated Acetonitrile/P'losFhlc supernatent is 

,, 
' 
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taken with a Pasteur pipet ard filtered usi.rg a 13Jim 
0.45 u syri.n:]e filter. '1be filtrate is placed directly 
into an autosanple vial. '1he aut:osanpler vial is capped 
ani placed into the autosaJtpler. 

7.0 ~00 

7.1 ~itatioo is performed usirg the software of the 
H.P. 1090 HPIC. Analytical value will be recorded a1 
the sanple graJp worksheet arn sanple ooncentratioo 
will then be detennined. 
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APPENDIX D 

ANALYTICAL OA/OC DATA 
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••• Cal1brat1on Table ••• 

PESTICIDES AND METABOLITES BY HPLC 

CalLbratLon file: OATA:0561.Q Last Update: 17 May 90 10:20 aM 
Reference Peak Window: 5.00 1 of Retent1on T1Me 

Non-Reference Peak W1ndow: 5.00 l of Retent1on TiMe 
SaMple AMount: 0.000 Uncalibrated Peak RF: 0.000 Mult1pl1er: 1.000 

Ret TLMe Pkl SLQnal Oeser 
16.976 I A 235,4 550,100 

17.260 2 A 235,4 550,100 

-17.474 3 A 235,4 550,100 

17.878 4 A 235,4 550,100 

19.751 5 A 235,4 550,100 

19.928 6 A 235,4 550,100 

20.510 7 A 235,4 550,100 

21.191 8A235,4 550,100 

21.481 9 A 235,4 550,100 

AMt PPM 
1.0000 
5.0000 
10.Vl00 
20.000 
1.0000 
5.Vl000 
10.000 
20.000 
1.0000 
5.0000 
10.000 
20.000 
1.0000 
5.0000. 
10.000 
20.000 
1.0000 
5.0000 
10.000 
20.000 
1.0000 
5.0000 
10.000 
20.000 I 

1.0000 
5.0000 
10.000 
20.000 
I. 0000 
5.0000 
10.000 
20.000 
1. 0000 
5.0000 
10.000 
20.000 

Lvl [Areal 
4 19.188 
3 I 16.47 
2231.24 
1 464.98 
4 18.890 
3 98.939 
2 202.86 
I 386.32 
4 8.1997 
3 47.826 
2 100.87 
1 195.13 
4 7.9440 
3 38.465 
2 79.574 
I 164.85 
4 15.441 
3 74.658 
2 156.73 
I 279.78 
4 30.613 
3 157.71 
2 312.31 
I 600.30 
4 18.923 
3 98.107 
2 194.26 
I 386.75 
4 41 .650 
3 153.84 
2 297.38 
I 585.74 
4 31.277 
3 157.59 
2 317.10 
1 625.98 

Pk-Type Part1al NaMe 
1 OCBH 

1 DOA 

I OBP 

I FW-152 

I COM 

I 000 

I KELTHANE 

I DOT 

I ODE 
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!II - :ill SITE SUPPORT CHEMISTRY - SPIKE RESULTS ~ORKSHEET 
iii I 

SAMPLE GROUP It• __:]? J f /u C)Jt 
t· g --9a. DATE• 

;r~f}rul ~/co1K s;,'t( 
TECHNICIAN• /11ti'C! ~ .. ~~a 

PROJECT NUMBER• g'J)6o.,·-

s~ ... r:~~• ... s MSD X X . 
co .. pound A .. o •. .nt -:t .. c ... ~ c .. ~nt R•c:ov•"Y RPD 

R~w Re~w tMPICtiG 

1 OcBII 
'5.1 b 1"7 \ I 6.61.97" 

COl" I" Co\ 
X 

5. lb-~ 7 1l-
' 

Rn 
Rn X txpected 

2 .DD f} 
G.b~28 6.Lfo6-
co,.,. 

Co1"1 \ 
r. 

b.bgJ.g /01• 

I 
I I 

RCiw RCIW (MPICtld 

3DJ).D 
11. ;tz( I 1)..06 7 

Co,.,. Cor,. ;.: 
,. 

f/.~6}.)- ·qh I 
RCiw R~r tx.,.. .. i:•CII 

• DDT 
7.'"tu7-f fl. 8o?.>. 

Corr cr,. \ Y. 
7. ~/1)1'1 8'1 

• 
Row RCIW (Mptc:t•d 

--5 -Co,.,. · Corr 7. 

--~ \ l ICO f'_L;.-.-{' I 

~(SJQ. ~ ~::----v 
.4fH· txptc:ttd 

~--------- '-"" 
_..,. 

'. . 
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QC OIECICIBr 

f BCOVA SITB SUPPORT CHBMISI'RY lABORATORY 

J SAMPLE GROUP NUMBER: _.~~::;d;..;;0;..;0;..-_1~Cf---J,;;;B~E;~~k..ll!r..:u~--Lfl!L;I\!2a..:.,fyQS<t(.IL.., __ 

r PROJECT NUMBER: 03 '}.oo{ 

r OUAUTY CONTROL 

LEVELl 

r \ 
\ 

ADalytical :Aaticipated 

r 
I 

Ya!UG va1110 

1) StaDclard Curve Raulu zo.qqc, ZQ·9q7J 

l) Spike Rcsulll 
Of5a (POiidw Coalrol) 0~ 

_ Irstnirin 

~-z;. 

r 3) Re~p~~t Blaak 
~ t..o!J ,L t-tJf, (Nepaive Coalrol) 

r 4) Duplicale Raulta IJ!~t CJ,RPD 

I LSVELD 

I Apabsisal ,.,, 

'' I 
-

I 

4) Maim_ Spib Relulta (CJ,RPD) 0/:... 

5) Perca~a~D a....., """" qo.o 1o 
.. 
~ 
-· LEVELm 

I --
6) Sec Narndve 

I 
I 
I 
i 
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J E C 0 V A. 

:ill 
f -: il. SITE SUPPORT CHEMISTRY - SPIKE RESULTS ~ORKSHEET 

i :i 
r 
r 

SAMPLE GROUP th ;Joo..-1_q 8q~I,M. Ano.ly~~ 
DATE• ~ L1tL1o 
TECHNICIAN• ~ 
PROJECT NUMBER• ~32 ooS 

r 
r SC1Mpl• HS HSD :r. 7. CoMpound AMount CuClnt Cue1nt R•cov•ry RPD 

r 
r 

Re1w RClw Exp•c:"ted 

1 Oc.. 8rl t-1/D 
1 .'/lflj ll·h'o5{ ~.oo 

Corr Corr " 1·1~'1 ,. - - tf'/·2:JA/ 

r 
I 

RClw RClw Exp•c:-ted 

2 
4· ~z~~ 1' tfO~J '/· fJO 

DDA ~}D Corr Corr " 2·99o/\-- - 'IJ.os~ 

' I 
'.-. 

.. :,~~ 

I 
:i';L 

R'V,Yt3(p RCl'lso'~ Expwc:-ted 

.!!·~ ~.~ Cf•Ob 3 DOD • Corr Corr " ,10/ \. - - 9o.1 b"" 
Re1w Ra.w Expwc:ted 

I 4 bb1 ?·~'~'" ~.t11"f (,. ,_,q 
1·35~~ /.qt, 33 Corr Corr " r.tt331. fl. 013/ ~1·~'5 

: ,. ,·. I 
., 

,. 

I '. 

Ro.w 
RL 

Exp·z 

~ 5 / / Corr 

/ 
f<orr r 

1\ / -
I 
i / 

/Jf}l Ro.w UJZ... ~~ ExpwctL 

6 / Corr ~orr "/ ~ 

I 

f 
' t-
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I 

GC •nd LC Stlnard• Tl'lcklng Ullng ~ COunt 
ECOVA SHe Support Chemltlry 

TMtTypo: 

DATE SAMPLE 
GROUP 

os I ~~llctb !100-J 11 

ol/pt /9o :J.otJ-J/1! 

I I 

HIGH 
20H_'" J)OI 

(.,\0 

LOW --- ----- ---- -·- ---

TECH 

~-

.rc 
·~c 

-( 

L~ 
I 
! 

I 
I 
! 

I 
\ 

• I 

. ' 

I 
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APPENDIX E 

HPLC ANALYTICAL REPORTS FOR DDT TRETABILITY STUDY 

E-1 

83205/Finai.Rptjgbm/4 

I C D ~ •1• 
:.""" 

j~ 
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I 
f 
J PROJBC"l' NUMBER: 

PROJBC'l' IIAIIAGBR: 
DATB SUBMI'l'TBD: 

r RBPORT DATB: 

r SAIIPLB lfAIII: T-0 

J 
COIIPODJID 

DCBB 

f DDA 

DBP 

r nf-152 

DDII r ODD 

J KBL'l'BAIIB 

DO'! 

I DDB 

;:..::~ 

I - i.:-
c 

~ ~ 

I 
'~ I -:-:-

>!. o, 
.- ~-r 

I ~ . 

I 
I 
I 
I 

PBSTICIDBS ANALYSIS 
BPLC/GC-SCD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY LABORATORY IIJJIIBIR: 

LOO(PPM) RBSULT3 am.B 

1.60 K/D u 
1.20 10 PPII 

1.12 3.5 PPII 

1.86 M/D u 
4.68 M/D 0 

11.4 1.4 PPII 

2.54 M/D 0 

21.2 37 PPII 

14.4 13 PPB 

200-119-1 

-

BOE-CS-0186250 



r 
r 
r PROJECT IIUIIBER: 

PROJBC'1' IIARAGBR: 
DATB SUBIII'l'TBD: ,- REPORT DATB: 

r SMPLB IWQS: rrso 

r DCBB 

COIIPOUIID 

r DDA 

DBP 

r FW-152 

DDII r DOD 

r KBL'l'IIAIIJI 

DD'1' 

l DDB 

I 
.:!~ 

-. I 
~i~ 

- I 
I 

--

I 
I 
I 
I 

PBSTICIQBS ANALYSIS 
HPLC/GC-BCD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY J.6A0pATOBY IIDJIBBR: 

L00(2211) ~ ama 
1.60 N/D u 

1.20 12 PPII 

1.12 4.3 PPII 

1.86 N/D u 

4.68 •ID u 

11.4 1.4 PPII 

2.54 •ID u 

21.2 34 PPII 

14.4 11 PPII 

200-119-2 

.v ,-
-;;;=:~.-- "- . 
~~{:;: ,. . 
f-' 
~;- -

BOE-CS-0186251 
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PROJBC'1' HOIIBBR: 
PROJECT IIAIIAGBR: 
DATB SUBIUT'l'BD: 
RBPORT DATB: 

SAIIPLB BAlli: 

DDA 

DBP 

COJIPOUIID 

Plf-152 

DIJII 

ODD 

KBL'1"'IAAIB 

DDr 

DDB 

T-0 

PBSTICIDBS AIALXSIS 
UPLCIGC-BCD 

8.32005 
w. Mahaffey 
4-l-90 
6-11-90 

SLURRY LABORATORY JIVIIRP: 200-119-l 

IQQ(PP8) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

RBSOLTS .amB 

M/D U 

8.6 PPII 

J.O PPII 

M/D 

N/D 

1.0 PPII 

M/D 

JJ PPII 

10 PPII 

u 

u 

u 

\ 

\ 
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PROJBC'l' NUMBBR: 
PROJBC'l' IIAIIAGBR: 
DATB SUBMIT'l'BD: 
RBPOR'1' DATil: 

SAIIPLI JWIB: T-0 

COIIPOOIID 

DCBH 

DDA 

DBP 

PW-152 

DDII 

DDD 

KBL'1'IWIB 

DD'l' 

DDB 

PBSTICIDBS ANALYSIS 
HPLC/GC-ICD 

832'Q05 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY LMM)p!'ft)BX IDJIBIR: 

LOO(PPII) RBSULD amB 

1.60 M/D u 

1.20 9.8 Pllll 

1.12 4.0 Pllll 

1.86 M/D u 

4.68 11/D u 

11.4 1.4 PPII 

2.54 11/D u 

21.2 35 Pllll 

14.4 12 Pllll 

200-119-4 

: %~~·_:~ 
'-;;~, -' 

E ---· 
r.-

.... ~ _:: 

i-: 

BOE-CS-0186253 
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PRO.JBC'I' IRJIIBBR: 
PROJBC'l" JIAIIAGBR: 
DM'B SUBIII'ft'BD: 
RBPOJR'l' DA'l"B: 

PBSTICIDIS ABALYSIS 
BPLCIGC-w;n 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

~ 

1!\)· 

uu 
-~;,C;_, 

BOE-CS-0186254 
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,. 
r 
J PROJBC'l' IRJIIBBR: 

PROJBC'r JIAIIAGBR: 
DATB SUBIII'I"rBD: r RBPOR'l' DATB: 

r SAIIPLI JWIB: T-0 

r COJIPOOJID 

DCBB 

r DDA 

DBP 

r Fll-152 

.,.. 
r DDD 

r lt'BLTIIAIIII 

nor 

( .. DDB 

I 
I 

I 
I 

' 

I 
I 
E 

-
I( 

PBSTICIQSS ANALYSIS 
BPLCIGC-ICD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY LABOBA'l'ORI IIDJIIA: 

LOQIPPK) RBS1JLTS .amJI 

1.60 KID u 
1.20 10 PPII 

1.12 8.8 PP11 

1.86 K/D u 
4.68 1.6 PP11 

11.4 44 PPII 

2.54 K/D u 
21.2 912 PPII 

14.4 94 PPII 

200-119-6 

-[ -::~ -

,. 

BOE-CS-0186255 
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f 
r PROJBC'l' HUIIBBR: 

PROJECT IIAIIAGZR: 
DATB StJBKIT"l'BD: 

r RBPOR'l' DATB: 

r SAJIPLI;· IIAKI: T=-0 

r COIIPOUIID 

DCBB 

r DDA 

D8P 

r l'W-152 

DDII r DOD 

r KBIIliiAIIB 

DO'I' 

[ DDB 

- I .. 

. · c 

I .. 
:::J. 

. ~-=-

I 
--_;. 

:--;; 

I 
.--1 

I 
I 
I 
[ 

PBSTICIDBS ANALYSIS 
HPL<:/GC-BCD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY LAB08A"rORY IDJIBIR: 

LOO(PPM) RBSULTS axm 
1.60 11/D u 

1.20 6.3 Pn 

1.12 7.5 PPR 

1.86 11/D u 

4.68 1.3 PPII 

11.4 41 PPII 

2.54 11/D u 

21.2 1150 PP11 

14.4 92 PPII 

200-119-7 

f 
. a.c. 
.N· 

~c 
,-~-· 

r-· -
t·= 
' ,. 

' 
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r 
r 
r PROJBC'l' ICOIIBER: 

PllOJBC'1" IIAMAGER: 
DATB SUBIIJ"l'TBD: 

r REPOR'1' DATB: 

r SMPLB JWIB: T-0 

r DC8B 

COIIPODIID 

r DDA 

DBP 

r PW-152 

Dml r DDD 

r KBLTIIAIIB 

our 

[ DOB 

•' E .-

_:::~ 

- I c 

" 

I 
I 
I 

< 

e 
I 
c 

PBSTICIQBS ARALJSJS 
UPLC/GC-BCD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY LABORATORY IIJJIIBP: 

LOQ(PPM) RBSULTS am. 
1.60 •ID u 

1.20 5.4 PPII 

1.12 7.2 PPII 

1.86 •ID u 

4.68 1.3 PPII 

11.4 39 PPII 

2.54 •ID u 

21.2 950 PPII 

14.4 87 PPII 

200-119-8 

t-~ 
b:_>;~~-. 

(~ -

~~ ·. 

ii 
[.· .. -
r. 
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{- 11 
.-·~- 8 ..... -ir 

~-1 
. ,l0ri • 

·····:·fco}l 
· · .· ·e' I .,-:·. __ -.. , ;z 

~ ':] 
- •': . ~- ' . ~---~ I :: 

j 
~'": I 
~-~. 
~ 

I 
I 
E 

PROJBCT IIUIIBBR: 
PROJECT IIAIIAGBR: 
DATB SUBIII'l'TBD: 
REPORT DATil: 

SAHPLI IWIB: T-1 

COJIPOIJIID 

DCBB 

DDA 

D8P 

Plf-152 

Dml 

DOD 

DW1'IIAIOI 

D0'1' 

DO& 

PBSTICIDBS AlfALYSIS 
IIPLC/GC-ICD 

832005. 
w. Mahaffey 
4-l-90 
6-11-90 

SLURRY LABORATORY IIVJIBIIt: 

IDO(PPII) RBS1JLTS axm 
1.60 lt/D u 

1.20 7.5 PPII 

1.12 2.4 PPII 

1.86 lt/D u 

4.68 lt/D u 

11.4 1.0 PP11 

2.54 lt/D u 

21.2 40 PPII 

14.4 12 PPII 

200-118-1 

...... 
'f>( 

N, 

GC 
-~: .. 

;.;---=~ 

;--·-_. 

t-
f' 
r 
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[ 

I 

PROJBC"l' lmiiBBR: 
PROJBC'l' JPIQGBP: 
DATB SUBHI'l"'l'BD: 
RBPOR'I' DATB: 

SAIIPLIS JWtB: ~\ 

COIIfQUID 

DCBB 

DDA 

DBP 

Plf-152 

DDII 

DOD 

KBL'I'IIAIIII 

our 

uo• 

PISTICIQBS MAI,YSIS 
IIPLC!GC-BCD 

832005 
w. Mahaffey 
4-J-90 
6-11-90 

SLURRY LABCliiU'ORY IIDJIBQ: 

LOQCPPII) RISUI4'S .am& 

1.60 K/D u 

1.20 7.0 PPII 

1.12 2.6 PPII 

1.86 M/D u 

4.68 KID u 

11.4 0.9 PPII 

2.54 K/D u 

21.2 38 PPII 

14.4 12 PPII 

200-118-2 

"' ,, 
!·. 

L 
,_. 

~ 

.::: 
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r 
r 
r PROJIDC'r IIUIIIID: 

PROJilCI' IIMAGBR: 
DA'l'll: SUBaH"fBD: 

r JlBliQft' DAD: 

r SAIIPLB •NIB: T-1 

r A!IQIOOWO 

DCBB 

r DDA 

DBP 

r ftf-152 ... 
r DDD 

c ' 

~-

KKL'IIIUK 

DIJll 

I ... 
I 
I 
I 
a 

:< ~ -~·: 
;:; 

c 
c 
r 

PBSTJCJDBS AIALJSJS 
BPLc/GC-BCD 

832005 
w. Mahaffey 
4-3-90 
6-11-90 

SLURRY J.I,AORA'J.'QRJ IIDJIBIR: 

LQQCPPJI) RISOL'l'S am& 

1.60 •JD u 

1.20 7.6 PPII 

1.12 1.8 PPII 

1.86 •JD u 

4.68 •JD u 

1.14 1.3 PPII 

2.54 •JD u 

2.12 44 PPII 

1.44 14 PPII 

200-118-J 

r-

t= 

' '-

' 
'-

i -_ 

.. 
{ 

t 
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[ 

PROJBC"1' HUIIBBRI 
PROJBC'l" IIAIIAGBR: 
DATB SUBMITTED: 
REPORT DATB: 

PBSTICIDBS ANALYSIS 
UPLCIGC-BCD 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SAIIPLI JIAIII: T-1 SLURRY LABORATORY MIJBR'R: 

COIIPOUJID 

DCBB 

DDA 

D8P 

IW-152 

Dml 

DOD 

KJD'.ti7QYIJI 

~ 

ooa 

LOO(P.PIIl 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

RBSDLT3 mDB 

N/0 U 

5.7 PPII 

2.2 PPII 

N/0 U 

N/0 U 

1.0 PPII 

N/0 U 

39 PP11 

12 PPII 

200-118-4 
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r 
r 
r 
r 
r 
[ . 

c 

c 
c 

'·,,_' 

PR0JBCT MUIIBBR: 
PROJBC'1' IIAIIAGBR: 
DATB SUBIII'l'TBD: 
RBPOR'!' DATE: 

PBSTICIDBS ANALYSIS 
IIPLCIGC-BCD 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SNIPLII JIAIIB: T-1 SLURRY ,., LABORATOBY IIUIIBBR: 200-118-5 

RISULTS aim 

DCBB 

DDA 

DBP 

nt-152 ... 
DOD 

'UL'I'IIAIIB 

DD'r 

DOll 

LOQlPPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

11/D u 

7.3 PPII 

2.6 PP11 

lf/D u 

11/D u 

2.3 PPII 

lf/D 

36 PPII 

10 PPII 

u 

". 

BOE-C6-0186262 
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[ 

c· 
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PROJECT HUIIBBR: 
PROJBC'l' IIAHAG.BR: 
DA'l'B SUBIII'l"l'BD: 
RBPOR'l' DATB: 

PBSTICXQBS AJW,YSIS 
BPU:/GC-BCQ 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SAIIPLI Dill: T-1 SLURRY LABORA'l'QU """"P; 

DCBB 

DDA. 

DBP 

I'W-152 

IDI 

DDD 

ICDI!IIAIIJI 

.,.. 
DDa 

IDO(PPII) 

~-60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

RBSULTS a:mB 

11/D u 

6.8 PP11 

2.7 PP11 

11/D u 

11/D u 

2.5 PPM 

B/D U 

46 PPII 

16 PPII 

200-118-6 
-~~"~-,. 
. :~- ._-

BOE-C6-0186263 
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r 
r 
r 
r 
r 
r 
[ 

G 

·.· ~ 

-= 

.. 

- '~' _._:. 

PBSTICIDIS ANALYSIS 
UPLCIGC-BCD 

PROJBC'l' NtJJIBBR: 
PROJBC'1' IIAIIAGER: 
DATB SUBIII'l"l'BD: 
RBPORT DATB: 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SAIIPLI lfAIII: T-1 SLURRY 

COIIPOOliD IDOl PPII) 

DCBB 1.60 

DDA. 1.20 

DBP 1.12 

I'W-152 1.86 .,.. 4.68 

DOD 1.14 

Dmii'II.Aia 2.54 

DD'I' 2.12 

DDII 1.44 

. -

LABQRI'QRY IUKBIR: 200-118-7 

RBSJJLTS amB 

11/D u 

3.7 PP11 

5.2 PP11 

11/D u 

lf/D u 

47 PP11 

11/D u 

1300 PPII 

86 PPII 

...,, 
. ~( ! 

·~r I 

~J 
J e i. '~ 

~t-::1&~~ . .-

~":;;~~ 
~-~~"_-::-

; 
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PROJBC'l' IIUIIBBR: 
PROJBC'l' IIAIIAGBR: 
DATE SUBMITTED: 
REPORT DATB: 

SAIIPLB IIAD; T=l 

COIIPODIID 

DCBB 

DDA 

DBP 

Plt-152 .,.. 
DDD 

KBI4'IWIJI 

DDr. 

DOll-

PBSTICIDBS ANALYSIS 
BPLC/GC-BCQ 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SLURRY LABOBAmRI IRDIBBB; 

IQO(PPH) RBSQLTS gum 

1.60 H/D u 
1.20 0.9 PPII 

1.12 4.5 PPII 

1.86 H/D u 
4.68 •ID u 
1.14 58 PPII 

2.54 R/D u 

2.12 1300 PPII 

1.44 76 PPII 

200-118-8 
5; 

BOE-C6-0186265 
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r 
r 
~ 

c 

r 

PROJBC'1' lftJIIBBR: 
PROJECT IIAIIAGBR: 
DATB SUBIU'l'TBD: 
REPORT DA'l'B: 

SAIIPLB IAJIB: T-1 

PBSTJCJDB$ AKALYSIS 
UPLCIGC-BCP 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SLURRY 

IDQ(PPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

LABOBA'l'ORX IIJJHBIR: 200-118-9 

RBSULTS amB 

R/D 0 

0.7 PPII 

4.5 PPII 

R/D 0 

lf/D 0 

46 PPII 

R/D 0 

1400 PPII 

80 PPK 

~-r~c;:e-~_,. 
E- - .-. -

BOE-C6-0186266 
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PROJEC'l' IIUJIBBR: 
PROJEC'l' JIAIIAGBR: 
DATB SOBJII'l'TBD: 
RBPORT DATB: 

SAIIPLB BAlli: T-1 

COIIPOUIID 

DCBB 

DDA 

DBP 

1'11-152 

IDI 

DOD 

DL'1'IIAIIII 

DDr 

DOll 

PISTICIDBS ANALYSIS 
UPLCIGC-BCQ 

832005 
w. Mahaffey 
4-10-90 
6-ll-90 

SLURRY J.6AORA'l'QRX JIUIIBD; 

LOO(PPII) RESULD .aHUS 

1.60 H/D u 

1.20 5.1 PPII 

1.12 4.1 PPII 

1.86 H/D u 

4.68 H/D u 

1.14 59 PPII 

2.54 K/D u 

2.12 1300 PPII 

1.44 93 PPR 

200-118-10 

""' . o.c 

·CIIr J ·»" 
·~·-· . ·-·~ 
~ 

·~J&~:~ 

; 1.-· 

; " 

BOE-C6-0186267 



... 

r 
rr 
rr 
r 
r 

a 
c 
~ 

c 
p 
~. 

·- ,-~. ' 

PROJBCT IIUIIBBR: 
PROJECT IIAIUGBR: 
DA'l'B SUBIU'rl'BD: 
RBPOR'I' OATB: 

SAIIPLII IIAIIB; T-1 

<DIPOJJ1ID 

DCml 

DO& 

D8P 

I'W-152 

DDI 

DIJD 

JaWIIIAim 

DDr· 

PBSTlClQBS ANALYSIS 
HPI&IGC-BCD 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SLURRY LABOB,6TORY NUIIBKR; 

1..00(2211) RKSULD amJS 

1.60 K/0 u 

1.20 5.2 PP11 

1.12 3.9 PPII 

1.86 K/0 u 

4.68 •ID u 

1.14 59 PPII 

2.54 •ID u 

2.12 1300 PP11 

1.44 81 PPII 

200-118-11 

BOE-C6-0186268 
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PROJBC'I' IIUIIBBR: 
PROJBC'l' IIMIAGBR: 
DATB SUBIII'J.'TBD: 
llBPOR'I' DA'l'B: 

SAifPLI un: 

DC8B ... 
D8P 

1'11-152 

T-1 

PBSTJCIQBS ANALYSIS 
UPLCIGC-BCD 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SLURRY 

LOQ(PJIII) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

LABORA1"'RR IIIWIR: 200-118-12 

RBSOLT3 amB 

K/D U 

5.2 ppa 

4.2 PPII 

W/D U 

W/D U 

59 PP11 

fi/D u 

1300 PP11 

96 PPII 

BOE-C6-0186269 



~ 

~ 
~ -~ 

-" _,• 

r 
T 
T 
T 
r 

c 
~ 

r: 

'' ~ 

PBSTICID!S ANALYSIS 
HPLC/GC-BCI) 

PROJBC'1' IIUIIBBR: 
PROJBC'I' ll.WAGBR: 
DATB SUBII.I'I'TBD: 
RBPOR'I' DAD: 

832005 
w. Mahaffey 
4-10-90 
6-11-90 

SAJIPLI IIAIII: '1'-4 SLURRY 

0-.pm!ID LOQC PPM) 

DCBB 1.60 

DDA. 1.20 

DBP 1.12 

IW-152 1.86 ... 4.68 

DOD, 1.14 

DIJ!DD 2.54 ... 2.12 

I!G8c: 1.44 

RISQLTS CODJl 

N/D U 

7.0 PPII 

N/D 0 

34 PP11 

10 PPII 

200-144-1 

BOE-CS-0186270 



. - :~ 

w 

w 

~ 
'!; ~ t .; 

·; .. 

-~ 
- ;'":! 

····~ ~ -~ , 
. >~}~~ l:i 

"·E}.U D - :; • .,_ ·-- . -~ ,-=; 

... 0llf 

-~ -.:·.? . - :c;_ -~ .. -

?l_.Ff 
-~J w 

_. __ . _-.-~ 

~ c ' f; 
il 

-1 
' n 
r 
r 
I 

-... -_--

PBSTICIDIS ANALYSIS 
UPLCIGC-BCQ 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

spm,p JIMB: T-4 SLURRY LABORA'l'ORY IIIDIBP: 

11PfQIIIQ 

~ ... 
.,.1.53 .. .. 
t!!f'!RPMB 

- llDl' 

liDII 

IQQ(PPM) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

RBSVL'lS ~ 

11/D u 

5.5 PPII 

11/D u 

11/D u 

11/D u 
1.1 PPII 

11/D u-
30 PPII 

9.7 PPII 

200-144-2 

~· 
~c 

·I='"( 

1\)· 
-~·: 

BOE-CS-0186271 
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PR.OJBCT lftJIIBBR: 
PROJBC'l' IIAIIAGER: 
DATB SUBHI'r'l'ED: 
RBPOR'I' DATB: 

SMPLI IWQS: 

DCBB 

DO& 

D8P 

ftl-152 

- i . - ~· 

T-4 

PISTICIDBS ANALYSIS 
HPJ&/GC-BCQ 

8J2005 
w. Mahaffey 
4-10-90 
6-11-90 

SLURRY LABOBM'ORY BDJIBIR: 200-144-3 

LQOIPJIIIl 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

RISIJLTS 

11/D 

6.0 PPII 

11/D 

H/D 

H/D 

1.2 PPII 

11/D 

35 PP11 

11 PPII 

u 

u 

u 

u 

u 

BOE-CS-0186272 
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PROJECT IIUIIBBR: 
PROJBC"1' JIAIIAGER: 
DA'l'B SUBIII"1"1'BD: 
RBPOR'1' DAft: 

SAIIPLB 11AJ11: 

DCBB 

DO& 

DBP 

Pll-152 

T-4 

PISTICIDIS AnALYSIS 
IIPLCIGC-BCQ 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SLURRY Q!Ml!'lt'fQBY IIJJIIBIR: 

IQOIPPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

M/D 

·a.o PPil 

46 PPII 

12 PPII 

u 

u 

u 

u 

u 

200-144-4 

.. 
; 

BOE-CS-0186273 
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PROJBCT IIOIIBBR: 
PROJBC'l' JIAIPGBR: 
DAft SUBIII'l'TBD: 
JtBliORl' DATB: 

PBSTICIDBS ANALYSIS 
BPL<:/GC-BCQ 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SMIPLI IIAJII: T-4 SLURRY LABQRA'l'ORJ IIDJIBBR: 

... 
1'11-152 .... 
DDD ......... ... ... 

IQQIPJIH) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

11/D u 
7.5 PPII 

11/D u 

11/D u 

11/D u 

1.4 PP11 

11/D u 

40 PPII 

9.6 PPII 

200-144-5 

I; 
! 
i 

I 
I 

I 
I 

BOE-CS-0186274 
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PROJBC'l' HUIIBER: 
PROJBC'l' IIANAGBR: 
DATB SUBKITTBD: 
RBPORT DATE: 

SN1PL1 MAJII: 

DCB8 

DDA 

DBP 

n-152 ... 
DOD 

Dlll'BAIIII 

DIJl' 

.,. ... 

T-4 

PBSTICIDBS ANALYSIS 
IW&/GC-ICD 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SLURRY 

L00(2211) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

LABORATORY IRJIIBIB: 200-14 4-6 

USJJLTS amB 

lf/D u 

7.2 PPII 

11/D u 

11/D 

lf/D 

1.3 PPII 

33 PPII 

10 PPII 

u 

u 

u 

i 
I 
I 
I 
i 

BOE-CS-0186275 
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PROJBCT MUIIBBR: 
PRO.JBC'l' JIAIIAGBR: 
DATB SOBJII"l'TBD: 
RBPORT DAB: 

SAIIPLI lAIII: 

COIIPQQIID 

DCIIII 

Dla 

DBP 

Pll-152 ... 
DllD 

DVIIIAII8 

DOl' ... 
--.,_ 

T-4 

PBSTICIQBS ANALYSIS 
UPLC/GC-ICD 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SLURRY 

I4QIPP5) 

1.60 

1.20 

1.12 

1.-86 

4.68 

1.14 

2.54 

2.12 

1.44 

LABORATORY !1J1118BR: 200-144-7 

BBSOLTS ami 

'lf/D u 

1.0 PPII 

u 

'lf/D u 

'lf/D u 

4l PPII 

'lf/D u 

1100 PPII 

64 PP11 

BOE-C6-0186276 



PROJECT IIUIIBER: 
PROJBCT JIAlfAGBR: 
DA'l'B SUBJIIT'l'BD: 
RBPOlft" DA'l'B: 

SAIIPLB MAIQS: T•4 

COIIPOUJID 

DCBB 

DDA 

DBP 

1'11-152 

IDI 

DOD 

KBIJIIIAIIa 

DDr ... 

c 

i .-

PBSTICIDBS ANALYSIS 
UPJ.C/GC-BCD 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SLURRY LABORATOBY IIOJIBIR: 

L00(2fll) RESUL!& g)DJS 

1.60\ 11/D u 

1.20 0.8 PPK 

1.12 11/D u 

1.86 11/D u 

4.61 •ID u 

1.14 42 PPK 

2.54 11/D u 

2.12 960 PPK 

1.44 66 PPK 

200-144-8 
~~~~~ 
,_ 

BOE-CS-0186277 
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PROJECT IIUIIBER: 
PROJECT IIAIIAGBR: 
DATB SUBIUftBD: 
REPORT OATS: 

PISTICIDBS ANALYSIS 
UPLCIG&-ICD 

832005 
w. Mahaffey 
S-15-90 
6-11-90 

SAIIPLB KAlil: T-4 SLURRY HBOftNOOPY IUJIBIIl: 
COIIPOIJifD LOQ( PPJI) 

DCBB 1.60 

DDA 1.20 

DBP 

DDII 

ODD 

KBL'l'BAIIB 

DD'1' 

DDB 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

RBSULD axm 
11/D 0 

0.9 PPII 

11/D 0 

11/D 0 

H/D 0 

49 PN 

11/D 0 

1300 PP11 

77 PPII 

oc 

200-144-9 

BOE-CS-0186278 
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PBSTICIDRS AIALJSIS 
UPLCIGC-BCD 

PROJBC'1' IIUIIBBR: 
PROJBC"1' KAIIAGBR: 
DA'l'B SUBIII'l"l'BD: 
RBPOirl' DA'l'B: 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SAIIPLIS JIAIII: T-4 SLURRY 

COIIPOOJID LOQC PPII) 

DBP 

I'W-152 

DDI 

DDD 

1.60 

1.20 

1.12 

1.86 

2.12 

1.44 

LABORATORY IIUJIBIR: 200-144-10 

RBSULTS mlm 

W/D 

5.1 PPII 

4.8 

11/D 

W/D 

32 PPII 

u 

u 

u 

W/D U 

1200 PPII 

75 PPII 

~ 
I 

1 

BOE-CS-0186279 
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PROJEC'1' IIUIIBER: 
PROJEC'l' IIAif.AGER: 
DATE SUBIII'l"l'BD: 
RBPOR'1' DATB: 

PBSTICIDBS AIALYSIS 
IIPLC/cc-ECP 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SAIIPLB NAill: T-4 SLURRY LABORATORY e-n: 200-144-11 

IQO(PPII) 

DCBB 1.60 

DDA 1.20 

DBP 1.12 

PW-152 1.86 

DDII 4.68 

DDD 1.14 

.KELTIIAIIB 2.54 

DD'l' 2.12 

DOll 1.44 

,RISUL'l'S aim 
I 
W/D U 

5.0 PPII 

4.4 PPII 

H/D u 

N/D u 

51 PPII 

K/D u 

1300 PPII 

80 PPII 

BOE-CS-0186280 
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PROJBC'r IIU!IBBR: 
PROJBC'I' IIAIIAGBR: 
DATE SUBIII'rrBD: 
RBPOR"r OA'l'B: 

SAJIPLR u-; T-4 

o1IQ!OOJID 

DC8B 

DDA 

DBP 

PW-152 ... 
000 

IOWIIIAim 

IJDill 

aoa 

PBSTICIDBS AIALYSIS 
UPLCIGC-BCQ 

832005 
w. Mahaffey 
5-15-90 
6-11-90 

SLURRY LABORATORY IIOIIBIR; 

U)QCPPM) RESULTS CQDB 

1.60 11/D u 

1.20 5.2 PPII 

1.12 4.3 PPII 

1.86 11/D u 

4.68 R/D u 

1.14 50 PPII 

2.54 R/D u 

2.12 1100 PPII 

1.44 74 PPII 

200-144-12 

~--

L-. ,. 

t-
(­
{-

~:-

BOE-CS-0186281 
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I 
I PROJBC'l' IIOIIBER: 

PROJEC'l' IIAJIAGBR: 
DA'l'B SUBIU'l'TBD: 

I RBPOR'1' DA'l'B: 

I SA11PLB 1MB: T-8 

CQIIPODIID 

I DCBB 

I ~ 

D8P 

I ftf-152 ... 
I ODD 

I 
KBimWIB 

our 

I ..,. 
" I C' 

I 
~ . ~· ::-

I 
I 

- I 

I 
I 
I 

PBSTICIQIS ANALYSIS 
BPLCIGC-ICQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SLURRY LABOBA'l'ORY IIUJIBD: 

LQO(PPM) 'M"LTS am& 

1.60 11/D u 

1.20 7.8 PPII 

1.12 1.0 PPII 

1.86 1/D u 

4.68 11/D u 
11.4 2.0 

2.54 11/D u 
21.2 40 PPII 

14.4 14 PPII 

200-157-1 

. [ 

BOE-CS-0186282 
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PROJBCT IIUIIBER: 
PROJBCT IIAIUGBR: 
DATB SUBIII'rl'BD: 
RBPOR'l' DATB: 

SAIIPI..B IIAIIII; T-8 

COIIPOOIID 

DCBB 

DDA 

DBP 

PW-152 

DDB 

DOD 

DI4'IWIB 

om 

DD8 

PBSTXCIDBS ANALYSIS 
UPLCIGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SLURRY LABOBA'l"'RY IIDIIBIB: 

LOO(~fll) RESUL%S ·am& 

1.60 lf/D \ u 

1.20 6.9 PPII 

1.12 2.4 PPB 

1.86 lf/D u 

4.68 lf/D u 

11.4 1.8 

2.54 lf/D u 

21.2 38 PPII 

14.4 11 PPII 

200-157-2 

BOE-CS-0186283 
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PROJBC'l' IRJIIBBR: 
PROJBCI' IIAIIAGBR: 
DATil SUBIII'l'TBD: 
.RBPOR'l' DAft: 

SAIIPLil IIAIIB; T-8 

gapnmm 

DCBB 

DDA 

DBP 

PW-152 

IDI 

DDD 

UL'I'IIAim 

DOl' 

.,.,. 

PBSTICIDIS ANALYSIS 
IIPLC/GC-SCQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SLURRY L6RIB6'1'0RI IIDIIBIB; 

LOO(PPII) RISQLTS am& 

1.60 11/D u 

1.20 7.6 PP11 

1.12 2.5 PM 

1.86 K/D u 

4.68 lf/D u 

11.4 1.8 

2.54 11/D u 

21.2 29 PP11 

14.4 8.7 PM 

200-157-l 

,. 

:·.-, 

BOE-CS-0186284 
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I PROJECT NUIIBBR: 

PROJBC'l' IIAIIAGBR: 
DATB SUBKI'l"l'BD: 

I 
RBPOR'1' DATB: 

I SAIIPLB JWII: T-8 

COIIPODIID 

I DCBB 

I 
DDA 

DBP 

I 1'11-152 ... 
I DDD 

I 
DL'IIIAim 

DD1' 

I oo• 

I 
I 

7 '.:--

I 
"'~ I 

~ ~ 

I 
I 
I 
I 

PBSTICIDIS ANALYSIS 
BPLC/GC-BCQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SLURRY LABORATORY JIUJIBIR: 

TOO( PPM) RIStJLTS gma 

1.60 11/D u 

1.20 7.6 PPII 

1.12 2.4 PP11 

1.86 11/D u 

4.68 11/D u 

11.4 1.8 

2.5 .. 11/D u 

21.2 32 PPII 

14.4 11 PPII 

200-157-4 

~ 

f>C 
I:Jf< 

~C, 
~ ,;:1 

~--_ 

BOE-CS-0186285 
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I 
I PROJBC'l' IIUIIBBR: 

PROJBC'l' JIAII.&GBR: 
DATB SUBIU'rrBD: 

I RBPORT DATB: 

I SAIIPLI JWII: T-8 

I 
COIIPOIJQ 

DCBB 

I DDA 

DBP 

I nl-152 .,.. 
I DDD 

I DL'I'IWIJI 

DDr 

I .,.,. 

I 
~. -

-

I 
.-

I 
I 
I 
I 
I 
I 

PBSTICIDBS AIALJSIS 
BPLCIGC-ICD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SLURRY IJ,AOR!,TQRX IIIJJIBIR: 

LOO(PPII) BBSUL'rl axm 
1.60 V/D u 
1.20 0.5 PPII J 

1.12 V/D u 
1.86 V/D u 
4.61 V/D u 
11.4 50 

2.54 V/D u 
21.2 1200 PPII 

14.4 62 PP11 

200-157-5 

\ 

\ 

_.:!--

BOE-C6-0186286 
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PROJBC'l' IIOIIBBR: 
PRO.JBC'I' IIAIIAGBR: 
DATB SUBIII'l"l'BD: 
RBPOR'l' DATB: 

PISTIClDBS AlfALYSJS 
8PU:/GC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAIIPLI lAIII: T-8 SLURRY I.NKJBATORY MIJ!BQ: 

allfOUIID IOO(PPK) RBSJJLTS aum 
DCBB 1.60 •ID u 

DDA. 1.20 0.6 PPII J 

DBP 1.12 •ID u 

l'lf-152 1.86 •ID u .... . 4.68 •ID u 

ODD 11.4 50 

ltBL'IIWIII 2.!54 •ID u 

DDr 21.2 1200 PPII 

..,. 14.4 68~ 

200-157-6 

BOE-CS-0186287 
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PIIOJBC'1' IIUIIBBR: 
PROJBC'I' JIAIIAGBR: 
DA'1'B SUBIII'l"l'BD: 
RBPOR'l' DATB: 

PBSTICIDIS AIALJSIS 
IIPLC/GC-IICQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAMPL1 IIAJII: T-8 SLURRY I,!MpA'l'QRY IIJMBP; 200-157-7 

Do. 

DBP 

n-152 

101 

DDO 

JmimWIB 

DDr ... 

LQQIPPK) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

11/D u 

4.9 PPII 

3.9 PN 

u 

11/D u 

1300 PPII 

71 PP11 

--.__ 

BOE-CS-0186288 
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PROJBC'l' IRJIIBBR: 
PROJBC'1' IIAIUGBR: 
DATB SUB!II'l"l'BD: 
RBPOR'I' DATB: 

PBS'l'ICIQBS MAI,JSIS 
HPLCIGC-KQ) 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SA11PLB JIAIII: T-8 SLURRY I:!WP!TJIIJ IIIJIIBIR: 200-157-8 

DCBB 

DDA 

DBP 

I'W-152 

.,.. 
DDD 

KBII1'BAim 

DDI' ..,. 

LOQIPPM.) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

•ID u 
4.7 PPII 

3.7 PPII 

•ID u 

•ID u 

54 

B/D u 
1300 PPII 

68 PPII 

' --~-

~ 

\'; 

~···. ,. 

' 
'? 

' c: 
((·--· 

~~-· 
~-. 

~----. 

~ 
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PROJBC'l' IIUIIBBR: 
PROJBC'l' IIAIIAGBR: 
DA'l'B S1JBIIrrl'BD: 
RBPOR'l' DA'l'B: 

;, 

PBSTICIDBS MALYSIS 
BPLC/GC-IC!'D 

835002 
W. Mahaffey 
4-2-90 
4-23-90 

SMPLI IWIBt EMS-4180 J.6DOJQTOBY IUJJIBBB: 

COIIPOUJID LOQ(PPII) BBSDLTS ama 
DCBB 1.60 R/D 0 

DDA 1.20 11 PPII 

DBP 1.12 5.6 PP11 

111-152 1.86 •ID 0 

.,.. 4.68 •ID 0 

DOD 1.14 1.8 PPII 

JmL'IBAim 2.54 •ID 0 

oar 21.2 34 Pn 

DDB 14.4 13 PPII 

200-102-1 

'·· !.:.: 
(.~. 1 

BOE-CS-0186290 
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PRO.JBC'l' JIUIIBBR: 
PRO.JBC'1' IIAIIAGBR: 
DATE SUBIII'rl'BD: 
REPOR'l' DATB: 

PBSTICIDBS AKALXSIS 
llPLC/GC-BCQ 

835002 
w. Mahaffey 
4-2-90 
4-23-90 

SAIIPI..B IIAJIB; EMS-4181 LABORA'l"'RJ: lllJIIBER; 

COJIPOOliD IDQIPPIJ) RISULTS am& 

DCBB 1.60 11/D u 

DDA 1.20 12 PPII 

DBP 1.12 5.3 PPII 

Plf-152 1.86 U/0 u 
.,... 4.68 11/D u 

ODD 1.14 1.5 PPII 

IDIL'ftiAIIB 2.54 11/D u 

DIJII 21.2 27 PPII 

..,. 14.4 10 PPII 

200-102-2 

t-~ _-

t.-. 
,..o_ 

BOE-CS-0186291 
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PROJBC'l' IIUIIBBR: 
PROJBC'I' IIAIIAGBR: 
DATB SUBIIITTBD: 
RBPOR'1' DATB: 

PBSTICIDBS AHALYSIS 
HPLC/GC-ECO 

835002 
w. Mahaffey 
4-2-90 
4-23-90 

SAIIPLI lfAJII: EMS-418 5 LABORA'l'QBY ROJIBIR: 200-102-3 

RBSJJLTS ama 

DDA 

DBP 

Pll-152 

DDII 

DDD 

KBL'l'IIAIIB 

OM' 

DDB 

tQOCPPJI) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

21.2 

14.4 

11/D u 

17 PPII 

5.6 PPII 

11/D 

11/D 

1.4 PPII 

11/D 

32 PPII 

13 PPII 

u 

u 

u 

. ' \ 

BOE-CS-0186292 
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PROJECT IIUIIBBR: 
PROJECT IIAIIAGER: 
DATB SUBIIITTBD: 
JlBliORT DATB: 

PBSTICIDBS ANALYSIS 
IIPLC/GC-ECQ 

835002 
w. Mahaffey 
4-2-90 
4-23-90 

SN1PLB IWIIi EMS-4186 LABQRA'l'OBY IIJDIBIR: 

DDA 

DBP 

Pll-152 

..... 
000 

DIJl'IIAD 

DD'! ... 

LOQ(PPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

21.2 

14.4 

RBSlJLTS amB 

B/D U 

11 PPII 

5.3 PPII 

B/D U 

B/D U 

1.6 PPII 

K/D 

35 PPII 

15 PPII 

u 

200-102-4 

~-

BOE-CS-0186293 
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PROJ"BCT MUIIBER: 
PROJECT JIAIIAGER: 
DATE SUBIII'rl'ED: 
REPORT DATE: 

PESTICIDBS ANALYSIS 
IIPLCIGC-BCD 

832005 
Bill Mahaffey 
04-02-90 
04-23-90 

SAIIPLB HAllE: EMS-4190 LABQRATORJ MUJIBER_;_ 

DCBH 1.60 

DDA 1.20 

DBP 1.12 

Plf-152 1.86 

DDII 4.68 

DDO 1.14 

JCKLTIIAIIB 2.54 

DD'1' 2.12 

DDB 1.44 

HID 

HID 

HID 

u 

u 

u 

HID U 

HID U 

27 PPII 

HID U 

1100 PPII 

70 PPII 

--- -"""~-..:.vv-Lv.:,-J 

r 

l 

~c 

3'-( 

Ul~ ._,;, -. 1.-: ~ ; 

f-·· 

~~-·. -

' ' 

:;-··_. 

BOE-CS-0186294 
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I 

PROJECT lftJIIBBR: 
PROJECT MANAGER: 
DATE SUBMITTED: 
REPORT DATE: 

PESTICIDES AKALJSIS 
HPLC/GC-BCD 

832005 
Bill Mahaffey 
04-02-90 
04-23-90 

SAIIPLB JWIB: EMS-4191 

DDA 

DBP 

PW-152 

DDII 

ODD 

KBL'1"RAAIB 

DDl' 

DDB 

L·(i(_t/ PWI.!l 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

:.1.12 

1.44 

M/!) 

IIID 

IIID 

RID 

11/D 

31 PPII 

KID 

1100 PPII 

8l PPII 

.... . .... 
~ ~ aoo- • •• • -•• - . - -

lJ 

u 

u 

u 

u 

u 

.• ,_: 

BOE-CS-0186295 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-~. 

I 
' 

I 
I 
I 
I 
I 
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PROJBC'1' IIUIIBER: 
PROJECT IIAMAGER: 
DATB SUBIII'rl'BD: 
REPORT DATB: 

PESTICIDBS ANALYSIS 
UPLC/GC-BCD 

832005 
Bill Mahaffey 
04-02-90 
04-23-90 

SAIIPLB lfAIIB: EMS-41')5 

L•:.-nn !..60 N/D 

DDA 1.20 MID 

DBP 1.12 HID 

:nt-152 1.86 HID 

DDII 4.68 HID 

DDD 1.14 31 PPM 

KBLTBAKB 2.54 HID 

DD'1' 2.12 1100 PPII 

DDB 1.44 77 PPII 

u 
r~= u t~' 

u r 
~~ 

u ~_,-_ 

f=-
t---

u ~ 
[--
;:·-

.r~~· 
:--:. 

u 

:;.-· 

,, : 

BOE-C6-0186296 
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PROJBC'l' lftJIIBBR: 
PROJBC'l' IIAIUGER: 
DATB SUBMrr'l"ED: 
REPORT DATB: 

PBSTICIQB3 AIIALXSIS 
IIPLC/GC-BCQ 

832005 
Bill Mahaffey 
04-02-90 
04-23-90 

SAJIPLI lfAIIB: EMS-4196 

DDA 

DBP 

PW-152 

DDII 

DDD 

KEL'I'IIAIIB 

DD'1' 

DDB 

1-20 

1-1.2 

1-86 

4.68 

1-1.4 

2-54 

2.12 

1..44 

MID IJ 

11/D u 

MID u 

BID u 

BID u 

48 PPII 

BID U 

1200 PPII 

92 PPII 

BOE-CS-0186297 
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PBSTICIQBS AIIALJSIS 
BPLCIGC-BCD 

PROJBcT IIUIIBBR: 
PROJBC'1' IIAIIAGBR: 
DAft SUBHI'l"l'BD: 
RBPORI.' DATB: 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

SAIIPLI IIAIJI: EMS-4259 

mvpomm U)Q( PPJI) 

DCBB 1.60 

DDA 1.20 

DBP 1.12 

111-152 1.86 

.,.. 4.68 

DDD 1.14 

KBL'IIIAim 2.54 

DD'l' 21.2 

DDB 14.4 

L!AQRATQRX KDIBIR= 200-113-1 

M/D U 

14 PPII 

17 PPII 

H/D u 

W/D U 

2.8 PPII 

M/D u 

34 PPII 

14 PPII 

BOE-CS-0186298 
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PROJBC'l' IIUIIBBR: 
PROJECT IIAIIAGBR: 
DATB SUBKI'l"l'BD: 
RBPORT DATB: 

PBSI'ICIQBS AJW,XSIS 
IIPLC!GC-BCD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

•.;, 

SMIPLI IIAJII: EMS-4260 LABQRITQIY MPIBIR: 200-113-2 

mMPOOJID 

DCBB 

DDA 

DBP 

J.PW-152 

.,.. 
DDD 

DL'l'IIAD 

DDT 

DDB 

LOQ(PPB) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

21.2 

14.4 

USJJLTS gma 

R/D U 

15 PJ.III 

17 PN 

B/D 

35 PJ.III 

14 PPII 

u 

·,".-

BOE-CS-0186299 
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PROJBC'l' BUIIBBR: 
PROJECT JIAIIAGBR: 
DATB SOBIIIT'l'BD: 
REPORT DATB: 

PBSTICIQBS Ap&LXSIS 
HPLCIGI!-RGD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

SAIIPLB JIAill: EHS-4261 ln*'AOU,'l'QRY IIJJIJB.IIl; 

COIIPODI!D IDQ(PPII) BBSIJLTS ami 

DCBB 1.60 R/D u 

DDA 1.20 17 PPII 

DBP 1.12 20 PPII 

Fll-152 1.86 R/D u 

DDII 4.68 R/D u 

DOD 1.14 1.9 PPII 

ltBL'l'IIAIIB 2.!54 R/D u 

DDT 21.2 48 PPII 

DOB 14.4 18 PPII 

200-113-l 

-· - l, ;::-:~J 
~~~-'e. 

I·­
! ~ 
i : .. ' 

BOE-CS-0186300 
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PllOJBC'1' IRJIIBBR: 
PROJBC'1' IIAIIAGBR: 
DA'l'B SUBKI'l'TBD & 
RBPaRT DATB: 

PISTlCIDBS ANALYSIS 
HPLC/cc-BCD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

SAIIPLJS JWII; EHS-4262 LABORATORY IRJIIBBB: 

COIIPOIDID LQQ(PPII) RBStJL'l'S ami 

DCBII 1.60 N/D u 

DO& 1.20 11 PPII 

DBP 1.12 14 PPII 

PW-152 1.86 N/D u 

~ 4.68 •ID u 

DOD 1.14 39 PPII 

Jaii4'BAIIB 2.54 NJD u 

DDI' 21.2 1000 PPII 

DDII 14.4 77 PPII 

200-lll-4 

·-·. 

~-- ~' } ·_. 

-.._, 

BOE-CS-0186301 
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PllOJ'BC'l' lftJIIBBR: 
PROJBC'1' IIAIIAGKR: 
DATB SUBIII'l"l'BD: 
RBPOR'I' DATB: 

PBSTICIDIS AHALXSIS 
BPLC/GC-BCD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

SAIIPLB lfAIIB: EHS-4263 I.ABOJU4'QRY IIDJIIIB: 200-11 3-!5 

RBSULTS amB 

DC8B 

DOA 

DBP 

l'W-152 

DDII 

DDD 

IIW1'BAIIB 

DD'1' 

oo• 

LQQ(PPR) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

21.2 

14.4 

lf/D 

9.8 PP11 

14 PP11 

lf/D 

lf/D 

34 PPII 

850 PPII 

79 PPW 

u 

u 

u 

BOE-CS-0186302 
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~ IIUIIBBR: 
PROJBC'1' JIAIIAGBR: 
DATB SOBIII'l'TBD: 
RBPORT DA'l'B: 

PBSTICIDBS AIALYSIS 
HPI,C/GC-BCD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

SAIIPLI on: EMS-4264 LABORA'l'ORI IIUJIBJQl: 

COIIPOJJIID LQQ(PPJI) RBSIJLTS .cmm 
DCBB 1.60 lf/D u 
DDA 1.20 9.5 PPII 

DBP 1.12 12 PPII 

PW-152 1.86 K/D u 

DDII 4.68 lf/D u 

DDD 1.14 39 PPII 

KBL'l'IWIB 2.54 lf/D u 

DD'r 21.2 1000 PPil 

DDK 14.4 81 PPII 

200-113-6 

_f'--.:-

~- '.·.~ . 
~~ :-

~ ~-
ti._· 

1,-. 
,-
>, 

BOE-CS-0186303 
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P£STICIQES ANALYSIS 
HPLCIGC-ECD 

PROJECT ....aER1 
PROJECT t1ANAGER 1 

DATE SUBttl TTED 1 

REPORT DATE1 

83~002 

w. M•h•ffev 
4-10-90 
~-B-90 

SAMPLE NAME• EMS-42b~ 

eot'FDUND LOO lPP!t) 

DCBH 

DDA 

DBP 

FN-i~ 

DDI't 

DDD 

KELTlWE 

DDT 

DDE 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.:54 

21.2 

14.4 

LABQRATQRY NUnBEB• 200-113-7 

REst&,TS ~ 

N/D u 

9.6 PPft 

3.6 PPft 

N/D u 

N/D u 

1.3 PPft 

N/D u 

16 PPft 

.::Ji 
""~ ·~ 

- '"'_-:·--.~~.:I 
..._....,..,._,. 
~.~ , -~--=. 

iff~~ 

BOE-CS-0186304 
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PESTICIDES ANALYSIS 
HPl.CIGC=ECD 

PROJECT NUI"'BER I 
PROJECT t1ANAGER I 
DATE SUBI't1TTED1 
REPORT DATEa 

835002 
w. MAhaffey 
4-10-90 
5-8-90 

S~E NAME• EMS-4267 

COI'1POUND LQQ C PPM) 

DCBH 1.60 

DDA 1.20 

DBP 1.12 

At-152 1.86 

DDI'I 4.68 

DDD 1.14 

KELTHAt£ 2.54 

DDT 21.2 

DDE 14.4 

LABQRATQRY NUMBER• 200-113-9 

RESl&.TS ~ 

N/D U 

2.:5 PPit 

N/D u 
N/D u 

1.2 PPit 

N/D U 

33 PPit 

12 PPit 

·.::Jj 
~· . . ~ . 

. ·,,., -. ,; 

~-,...:_=) __ _ 

=~ ~-::..----.,.. -,. 
~~-- ._. 
;,.- . - ~ ...: 

r> 
~-- -_-~-

~ .. 

BOE-CS-0186305 
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PRO.lBC'r IIUIIBBR: 
PJto.lBCII IIAIIAGBR: 
DA'l'B SUBitl'l'TiW: 
RBPCBl'l' OA'l'B: 

PSSTICIDBS 'DLJSJS 
IIPI&fGC=PD 

835002 
If. Mahaffey 
4-10-90 
5-8-90 

SAIIPLI IIAJII: EMS-4268 , ... .,., IIDPIRa 

•3!RQDID LOQIPPII) DSilU"S QDDB 

DCBB 1.60 •ID u 

DDA 1.20 6.7 PPII 

DBP 1.12 7.6 ~ 

l'lf-152 1.86 •ID u ... 4.68 •JD u 

DOD 1.14 63 PP11 

JtBIIftiAIIB 2.54 •ID u 

our 21.2 1500 PRI ..,. 14.4 97 PPII 

200-113-10 

BOE-C6-0186306 
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PROJBC'r HUIIBBR: 
PROJBCT IIAIIAGBR: 
DA'1'B SUBKI'rl'ED: 
RBPORl' DATB: 

PBSTICIDIS ANALYSIS 
BPLC/GC-ICD 

835002 
w. Mahaffey 
4-10-90 
5-8-90 

BOE-CS-0186307 



I 
I 
I PROJEC'l" KUJIBBR: 

PROJBC'l' ~~YAGER: 
DATB SOBKI'l"l'BD: 

I RBPOR'I' DATB: 

I SAIIPLI JWII: T-4 

I 
COIIPOUIID 

DCBB 

I DDA 

DBP 

I FW-152 

I. 
DOll 

ODD 

' 
KBLTIIAIIII 

DDT 

I ooa 

I 
- c-

I 
._ ~ I 

I 
I 
I 
I 
I 

PBSTICIDBS ANALYSIS 
HPLC!GC-BCQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Aa I..ABOBAmRX IIOQIR,: 

LOQ(PPJI) RBSUL'l'S aim 

1.60 K/D u 

1.20 8.3 PPII 

1.12 3.5 PPII 

1.86 K/D u 

4.68 K/D u 

11.4 1.8 J 

2.54 K/D u 

21.2 36 PPII 

14.4 14 PPII 

200-1,43-1 

~~~(' 
: i~~-
t ·­
r. 
1-

BOE-CS-0186308 
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PROJBC'l' RUJIBBR: 
PROJECT IIAIIAGBR: 
DA'rB SUBIII'rl'BD: 
RBPOR'I' DATil: 

SAIIPLI IWQS: T•4 

COIIPODJID 

DC8II 

DDA 

DBP 

1'11-152 

Dml 

DDD 

KBI4"'WWB 

DD'l" 

DDB 

PBSTICIQ&CS AIIALYSIS 
BPLCIGC-BCD 

8320.}5 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Aa !,!BOBAmBlr IIURRD: 

LOQ(PPII) RBStlL'J'S amB 

1.60 lf/D u 

1.20 7.7 PP11 

1.12 3.2 PPII 

1.86 11/D u 

4.68 lf/D u 

11.4 1.8 J 

2.54 lf/D u 

21.2 42 PPII 

14.4 16 PPII 

200-143-2 

6 
" f'-
i 

BOE-CS-0186309 
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PROJBC'l' HUIIBBR: 
PROJECT IIA!IAGBR: 
DATB SUBIII'l"l'BD: 
RBPOR'l' DATB: 

SAIIPLB IWIB; T-4 

COJIPOVHQ 

DCBB 

DDA 

DBP 

P'll-152 

DDII 

DDD 

KBL'l'IIANB 

DD'1' 

DDB 

PBSTICIDBS ANALYSIS 
IIPLC/GC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Aa LABORA'l'ORX IOJPIR: 

LOQ(PPB) RBSULTS am& 

1.60 N/D u 

1.20 8.1 PPII 

1.12 3.0 PPII 

1.86 N/D u 

4.68 N/D u 

11.4. 1.7 J 

2.54 N/D u 

21.2 36 PPII 

14.4 14 PPII 

200-143-3 

BOE-CS-0186310 
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PROJBC'l' lftJJIBBR: 
PROJECT IIAifAGER: 
DATE StJBJII'l".l'BD: 
REPORT DATB: 

PBSTICIDIS ABALYSIS 
HPLC/GC-IDCQ 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAJIPLB IIAJIB: T-4 Pan As 

DCBB 

DDA 

DBP 

PW-152 

DDII 

DDD 

KBL'l'IIAIIJI 

DO'r 

DDB 

LOQCPPB) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

RBSOLTS a1DB 

11/D u 

9.4 PPII 

3.9 PPII 

11/D u 

K/0 

:a.:a 

K/0 

46 PPII 

19 PPII 

u 

J 

u 

200-143-4 . 

f:~-- . 

~-· 

\ 

BOE-CS-0186311 
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PROJBC'1' IIUIIBBR: 
PROJBC'l' MAIIAGBR: 
DATE SUWIITTBD: 
RBPOR'1' DATB: 

SAIIPLI NNl!S: T-4 

COJIPQQJ(Q 

DCBB 

DDA 

DBP 

Plf-152 

Dml 

DDD 

KBL'I'IIAIIB 

oor 

DDB 

PBSTICIDBS A!IALJSIS 
IIPI&IGC-BCP 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan As L&AO!!!TORX IIU!RIR: 

I.DQ(Pfll) USULTS ami 

1.60 •ID u 

1.20 7.4 PPII 

1.12 3.3 PP11 

1.86 •ID u 

4.68 K/D u 

11.4 1.8 J 

2.54 K/D u 

21.2 34 PPII 

14.4 14 PPII 

200-143-5 

BOE-CS-0186312 



I 
I 
I 
I 
I 
I 
f 
r 
r 
I 
I 
I 

~":__:_ 

I 
,·'1. 

0 

I 
I 
I 
I 
I 
I 

PROJBC'l' HUIIBBR: 
PROJBCT MAIIAGBR: 
DATB SUBIIl'l'TBD: 
REPORT DATB: 

PBSTlCIDBS ANALYSIS 
HPLC/GC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAIIPLI NAMB: T•4 Pan As LABORA'IORY IIDJIBBR: 200-143-6 

RBSOLTS axm COIIPOUIID 

DCBB 

DDA 

DBP 

Plf-152 

101 

DOD 

KBLTIWIB 

Dl71' 

DDB 

IDQ(PPM) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

N/D u 

8.4 PPR 

3.2 PPII 

N/D u 

N/D u 

1.5 J 

N/D u 

30 PPR 

11 PPR 

-. 
. o-c. 

·CD· 
.poe 
~:-~~-

f:,--
r-.~-C 

~ ,_ . 
f 

E· 
f-~-

l 

" 

'· 

-
0 
., 

BOE-CS-0186313 

I 
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I 
I 
I PROJBC'1' HDIIBBR: 

PROJBC'1' JIAIIAGBR: 
DATB SUBMI'l'TBD: 

I RBPOR'l' DATB: 

I SAIIPLJS IWII: T:-4 

r COIIPOUID 

DCBB 

r DDA 

DBP 

( ftl-152 

DIM r DDD 

I KBII1'IWIB 

DD'1' 

l DDB 

I 
~· I 

;.:]__-; 

I s-~ 

I 
C• 

I 
c. 

I 
I 
I 

PBSTICIQIS AIALYSIS 
IIPLCIGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Ba HMBATQRY IIQIIBBRI 

L00{2211) RESULD aim 
\ 

1.60 
\ 

B/D u 

1.20 4.6 PPII 

1.12 2.6 PPII 

1.86 •ID u 

4.68 •ID u 

11.4 45 

2.54 •ID u 

21.2 1000 PPII 

14.4 95 PPII 

200-1.43-7 

-.--
.~-

{-­
t 

... --

\ 

BOE-CS-0186314 



I 
r 
I 
I 
r 
r 
r 
r 
r-
r 
r 
I 

~ ~ - ·.·,:-
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~ 
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PROJBC'I' HUIIBBR: 
PROJBC'l' IIAHAGBR: 
DATB SUBIII'l"l'BD: 
REPORT DAD: 

PBSTICIDBS ANALYSIS 
IJPLC/(".C-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAIIPLI IIAJII: T-4 Pan Ba LABORANBY JRWIIJ: 

COMPOOIID IDO(PPR) 

DCBB 1.60 

DDA 1.20 

DBP 1.12 

Pll-152 1.86 

101 4.68 

DOD 11.4 

KDI1'IIAIIB 2.54 

DD'I' 21.2 

.,.,. 14.4 

RBSULD 

M/D 

5.4 PPII 

5.4 PPII 

M/D 

1.4 

42 

M/D 

1000 PPII 

92 PPII 

aim 

u 

u 

J 

u 

200-143-8 

BOE-CS-0186315 
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PIIOJEC"'' IIUJIBBR: 
PROJBC'l" RUIIIGER: 
DATB SUBIIJT'l'BD: 
RBPOR'l' DNI'B: 

PKSTICJDIS AIIAI·JSIS 
HPLC/GC-BCQ 

832005 
w. Mahaffey 
5-17-90 
6-ll-90 

SAIIPLI lAIII: T-4 Pan Ba LABORA'lQlY '!11118D: 200-14 3-9 

DCBII 

DDA 

DBP 

PW-152 

.,.. 
DDD 

KBL'l'IIAIIB 

DDT 

DDB 

U)Q(PPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

R/D U 

5.3 PPII 

5.0 PP11 

1.0 

43 

u 

J 

8/D u 

960 PPII 

94 PPII 

BOE-C6-0186316 
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PROJBC'l' IIUJIBJal: 
PROJBC'l" IIAIIAGBR: 
DATB SUBIII'I"''BD: 
RBPOR'r DAft: 

SAJIPLB IIAJII: 1'-4 

COIIfWIIQ 

DCBB 

DDA 

DBP 

PW-152 

Dml 

DDD 

KBL'l'IIAIIII 

DD'1' 

DDB 

PBSTICIDIS AIALXSIS 
HPI&Lcc-Rm 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Ba L!wp!'1'0BJ IIIJIIUit.: 

IDQ(PPK) B'W'ffiTS ama 
1.60 •JD 

I 
u 

1.20 5.2 PPII 

1.12 7.8 PP11 

1.86 lf/D u 
4.68 1.1 J 

11.4 45 

2.54 11/D u 
21.2 860 PPII 

14.4 95 PP11 

200-143-10 

, .. 
''o·· 

;· 

\ 

BOE-CS-0186317 
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I 
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1: 

I 

PROiJBC'l' IIUIIBBil: 
PROJBC'l' IIAIIAGBR: 
DATB SUBMI'l'TBD: 
REPORT DATB: 

SAIIPLI JWII: T-4 

COIIPOUIID 

DCBB 

DDA 

DBP 

1'11-152 

.,.. 
DOD 

KBL'l'IIAIQ 

DDT 

DDB 

PISTICIDIS ANALYSIS 
HPLC/GC-BCD 

832005 
11. Mahaffey 
5-17-90 
6-ll-90 

Pan Bs LABORA'l'ORY MWA: 

LOO(PPII) RKSULD gam 

1.60 lf/D u 
1.20 5.5 PPII 

1.12 7.7 PPII 

1.86 lf/D u 
4.68 1.1 J 

11.4 45 

2.54 lf/D u 
21.2 1100 PPII 

14.4 100 PPII 

200-143-11 

BOE-CS-0186318 
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( 

( 

I: 

PROJBC'1" HUIIBBR: 
PROJEC'r IIAIIAGBR: 
DATB SUBIU'rl'BD: 
RBPORr DAft: 

SAIIPLB RAIIB; T-4 

COIIPOOIID 

DCBII 

DDA 

DBP 

Plf-152 

DOll 

DOD 

J.lBLTIWOI 

DDT 

DDB 

PBSTICIDBS ANALYSIS 
HPLCfGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Ba LABORA'l'OBJ liJJJIBIR: 

LOQ(PPM) RISJJLTS amB 

1.60 11/D u 

1.20 5.6 PPII 

1.12 7.8 PPII 

1.86 11/D u 

4.68 1.1 J 

11.4 47 

2.54 11/D u 

21.2 1100 PPII 

14.4 99 PPII 

200-143-12 

r- ~~-~~ 
!:" 

>· 

·I ~- . 
I 
! 
! : 

BOE-CS-0186319 



I 
f 
I PROJBC'1' HUMBER: 

PROJBC'l' JIAHAGBR: 
DATB SUBIIIT'l'BD: 

f 
RBPOR'1" DATB: 

r SAIIPLI IWIB: T•B 

COIIPOUifD 

r DCBB 

[ DDA 

DBP 

r Pll-152. 

DDM 

r DDD 

r KBL'l'BAIIB 

DD'1' 

r DDB 

l 
E 

,( 

I 
! 
I 
I 
I 

' 

PISTICIDIS ANALYSIS 
UPLCfGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Aa LAAQIIATQBY 10111811; 

IQQ(PPII) RZSOL%:1 am& 
\ 

1.60 K/D u\ 
1.20 10 PP11 

1.12 4.0 PP11 

1.86 H/D u 

4.68 R/D u 

11.4 1.0 J 

2.54 H/D u 

21.2 36 PPII 

14.4 15 PPII 

200-156-1 

BOE-CS-0186320 



PROJBC'l' NUIIBBR: 
PROJBC'l' JIAIIAGBR: 
DATB SUDIII'l'TBD: 
RBPORT DA!l'B: 

PBSTICIDBS ANALYSIS 
UPLCIGC-BCP 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAMPLI JlAIB: T-8 Pan Aa L6BORA'l'OBX IRDQIBR: 

DCB8 

DDA 

DBP 

Flr-152 

DDII 

DDD 

DL'l'IWIB 

DD'l' 

oo• 

IDQIPPII) 

1.60 

1.20 

1.12 

1.86 

4.68 

11.4 

2.54 

21.2 

14.4 

H/D u 

7.7 PPII 

2.5 PPR 

H/D u 

H/D u 

o.a J 

.. ,.., u 

34 PPR 

13 PPII 

200-156-2 

. ~~~ ;' ~ 
f 

~-

~ 

BOE-CS-0186321 



I 
r 
r PROJEC'I' IIUIIBBR: 

PROJBC'l" IIAIIAGBR: 
DATB SUBIIIftBD: 

r RBPORY DAD: 

r SMIPLB IIAJIB: T-8 

r COBPOQliD 

DCBB 

r DDA 

DBP 

r PW-152 

Dml r DDD 

r DIJI'IWIB 

DDT 

r DDB 

( 

- I 
;; 

I 
I 
I 
I 
I 

' 

PBSTICIDBS ANALYSIS 
UPU:IGC-ICD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan As YIJOBA'l'ORY !111!18BR: 

IQO(PPII) RISULTS am& 

1.60 W/D u 

1.20 10 PPII 

1.12 3.5 PPR 

1.86 B/D u 

4.68 K/D. u 

11.4 1.5 J 

2.54 K/D u 

21.2 49 PPII 

14.4 19 PPII 

200-156-3 

. 0.4 

~( 

·t~~r 
·.' l!r-," . .: 

,_.- :··. 

BOE-CS-0186322 



r 
r 
r PROJECT IIUIIBBR: 

PROJBC'l' MAIIAGBR: 
DA.TB SUBIII'rl'BD: 

r RBPOR'1' DATB: 

r SAIIPL2 IIAIIB; T•8 

r COIIPOOIID 

DCBB 

r DDA 

DBP 

r Pll-152 

r Dml 

DOD 

r KBL'l'IIAIIB 

DD'l' 

r DDB 

[ 

E 
' ' . 

~ 

E 
E 
I 
r 
~ 

PBSTICIDBS ANALYSIS 
IIPLC/GC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan As LABORATORY 110118&; 

L00(2211) RESULts am& 

1.60 H/D u 

1.20 10 PPII 

1.12 2.8 PPII 

1.86 11/D u 

4.68 11/D u 

11.4 0.9 J 

2.54 11/D u 

:U.2 35 PPII 

14.4 13 PP11 

~ 

200-156-4 

\ 

\ 

BOE-CS-0186323 



r 
r 
r PROJECT NUIIBBR: 

PROJBC'l' IIAIIAGBR: 
DA'l'B SUBMJ'l'"l'BD: 

r RBPORT DATB: 

r SAIIPLB KAlliS: T-8 

CQIIPOUIID 

r DCBB 

[ r DDA 

DBP 

r nl-152 

DDII 

r DDD 

r DLTIWfB 

DD'l' 

r DDB 

[ 

f 
E 
[: 

( 

r 
( 

(" 

PBSTICIDIS ANALYSIS 
HPI.CIGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Ba LABORA'l'OU JIVIIBIR: 

LOO(PPII} BBSULD aim 

1.60 11/D u 

1.20 4.1 PPB 

1.12 5.5 PP11 

1.86 11/D u 

4.68 11/D u 

11.4 41 

2.54 11/D u 

21.2 1500 PPII 

14.4 90 PP11 

,-_ .. 

200-156-5 

-.·_,- __ 

I' 
0 

. -
-

' 

l 
BOE-CS-0186324 



!r 
r 
r PRD.JBC'l' IIUIIBBR: 

PROJBC'I' IIAIIAGBR: 
DATE SUBIII'1"l'ED: 

r RBPOR'r DATil: 

r SAIIPLB IWIB: ~8 

r COIIPOUIIJ) 

DCBB 
( .·, 
i r ! .. ·, 

DDA 

DBP 

r 1'11-152 

r Dml 

DDD 

r J[BL'J.'IIAIIB 

00'1' 

r DDB 

r 
r 
r 
r 
r 
r ,. 
I 

PBSTXCIDBS AnALYSIS 
IIPLC/GC-p;p 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Ba ,,.......,.y IIUJIBP: 

IDQ(PPII) RBSULTS ama 
1.60 W/D u 

1.20 2.9 PPII 

1.12 5.2 PPII 

1.86 •ID u 

4.68 W/D u 

11.;4 45 

2.54 •ID u 

21.2 1300 PPII 

14.4 91 PPII 

200-156-6 

'O.t 

4i 
CJ't 

->~:·-:.,.-

L 

' ,, 

BOE-CS-0186325 



' r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
[ 

E 
c 
~ 

E 
( 

f 
I' 

PROJBC'r JnJIIBBR: 
PROJBC'l' IIAIUGBR: 
DATB Suma'l"l'BD: 
RBPOR'I' ~= 

PBS'fiCIQBS AQLXSIS 
BPLC/cc-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

SAIIPLB lAIII:. T•8 Pan Bs LABORATORI IIDJIBIR: 

COIIPOOJID LOQ<PPR) 

DCBB 1.60 

DDA 1.20 

DBP 1.12 

IW-152 1.86 

DDII 4.68 

DDD 11.4 

KBL'l'IIAMB 2.54 

DD'1' 21.2 

DDB 14.4 

RBSULTS ami 

11/D u 

4.2 PPII 

5.5 PPII 

11/D u 

11/D 

47 

u 

11/D u 

1600 PPII 

99 PN 

200-156-7 

\~2":<~~. 
~- -c.- .•-:_ ~ 

.:1:.::;._:-_:: -- -
(· .•·. r . 
' ,. 

BOE-C6-0186326 
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r 
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r 
[ 
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D 
I 
I 
I 
I 
I' 

PROJBC'l' lftiiiBBR: 
PROJBC'1" IIAHAGJDt: 
DATB SUBIII'l"'rBD: 
ltBPOR'l" OATB: 

S.UIPLI IIAJII: T-8 

COIIPOJJIID 

DCBB 

DDA 

DBP 

N-152 

DDII 

DOD 

JaW1'IIAIIB 

DD'f 

.,.,. 

PBSTICIDBS ANALYSIS 
HPLCIGC-BCD 

832005 
w. Mahaffey 
5-17-90 
6-11-90 

Pan Bs MBOJIATQBY IIDIIBBB: 

UXliPPII) RISDLTS aim 

1.60 R/D u 

1.20 4.5 PPII 

1.12 6.2 PP11 

1.86 11/D u 

4.68 R/D u 

11.4 48 

2.54 lf/D u 

21.2 1400 PPII 

14.4 100 PPII 

200-156-8 

BOE-CS-0186327 
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[ 

r 
r 
r 
r 
r 
( 

I 

PROJECT IIOIIBBR: 
PROJBC'l' JIAIIAGBR: 
OATS SOBIII'l'TED: 
.RBI'Cllft' DATE: 

SAIIPLR 111111: EMS 

QMPOOID 

DCBII 

DDA 

DBP 

PW-152 

DDII 

DOD 

EBL'l'IIDB 

DDr 

DDB 

I 

PBSTICIDBS ANALYSIS 
UPLC!GC-JCQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

BR.- 'i 
3457 LABORATORY IIOJIBBR: 

I.OO(PPKl RBSUL'l'S amJS 

1.60 N/D u 

1.20 M/D u 

1.12 K/D u 

1.86 11/D u 

4.68 11/D u 

1.14 2.0 PPII 

2.54 K/D u 

2.12 81 PPII K 

1.44 38 PPII 

200-79-1 

; ,.-­

i :~ 

BOE-CS-0186328 
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r 
r 
[ 

' , c 
c 
I 
E 
[ 

[ 

PROJECT HUIIBER: 
PROJECT KAHAGER: 
DATB SUBIII'l'TBD: 
REPORT DATB: 

PBSTXCXDBS ANALYSIS 
HPU;/GC-ECD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

~ 
'l 

BOE-CS-0186329 

I 

I 
1 



r 
r 
r 

PROJECT MUIIBBR: 

r PROJBC'l' MAHAGER: 
DATB SUBMITTED: 
REPOR'l' DATB: 

r '.\ 

i· r 
SAKPLB IWII: EMS 

COMPOtJIID 

r DCBB 

DDA 

r DBP 

PW-152 

r DOll 

r DDD 

KBLTIWIB 

[ DDT 

DDB 

[ 

c ~ 

c . 

c 
f 
r 
r 
I 

i> i 

I 

PBSTICIDBS ANALYSIS 
QPI&IGC-BCQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

BR..Lf 
3457 LABORATORY IIUJIBBR: 

LOQCPPM) RBSJJLTS am~~ 

1.60 R/D u 

1.20 R/D u 

1.12 H/D u 

1.86 H/D u 

4.68 lf/D u 

1.14 1.8 PPII 

2.!54 H/D u 

2.12 85 PPII K 

1.44 40 PPII 

200-79-3 
~~:~ ~--_. -

BOE-CS-0186330 
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[ 
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l~ 

[ 

[ 

PROJBC"l' IIUMBBR: 
. PROJBCT IIAHAGBR: 

DATB SUBIU'l"l'BD: 
RBPOR'1' DATB: 

PESTICIDES AIALYSJS 
UPLCIGC-BCQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

Bl{-~ 
SAIIPLB Qlll: EMS I 3458 Y.BOJU.TQBY IIQJIBIR: 

DCBB 

~ 

DBP 

PW-152 

Dml 

DDD 

KBL'l'IIAIIII 

DOl' 

DOB 

LOQ(PPM) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

11/D 0 

11/D u 

11/D u 

11/D u 

11/D u 

2.4 PP11 

11/D u 

11 PPII 

2.1 PPII 

200-79-4 

,. 
I 
I 
I 

! 
i 
i 

BOE-CS-0186331 
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PROJECT HUIIBBR: 
PROJBC'l' IIAifAGBR: 
DATB SUBIII'l"l'BD: 
RBPOR'l' DATB: 

SAIIPLB IWIB: EMS ' gpiPODIID 

DCBB 

DDA 

DBP 

Plf-152 

DDII 

ODD 

KBL'IIIAIIB 

DD'l' 

DDB 

PBSUCXDBS AlfALYSIS 
BPLC/GC-BCQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

/;fl.~ 
3458 I.AAQB!TORY IRJJIBBR: 

LOO(PPM) RESOLD aim 

1.60 N/D u 

1.20 lf/D u 

1.12 lf/D u 

1.86 lf/D u 

4.68 lf/D u 

1.14 2.3 PPII 

2.54 lf/D u 

2.12 12 PPII 

1.44 2.3 PPII 

-' 
l 

200-79-5 

j ~ 

! r-
I; 
I\ I._ 

I c I; ., 
! 

1-
i. 
I '. 
! 

BOE-CS-0186332 
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r 

PROJECT IIUIIBER: 
PROJECT IIAIIAGER: 
DATB SUBKI'l"'rBD: 
RBPOR'1' DAft: 

SAIIPLI IIAJII: EMS I 

COJWQUIQ 

DCBB 

DDA 

DBP--

PV-152 

DDII 

DOD 

KELTIIAIOI 

om 

DDB 

PESTICIDES ANALYSIS 
UPLCIGC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

Btl~ 
3458 LABQRATORY IRJIIBQ: 

LOQCPPJI) RISQLTS .cmm 
1.60 lf/D u 

1.20 H/D u 

1.12 H/D u 

1.86 H/D u 

4.68 lf/D u 

1.14 :Z.l PPII 

2.54 K/D U· 

2.12 9.7 PPII 

1.44 1.8 PPII 

' ,.,.( ~ 

200-79-6 

~ . 

\ 

BOE-CS-0186333 
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L' 
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I 

PRO.JBC'I' RUIIBBR: 
PROJBC'l' IIARAGER: 
DATB SUBIII:'rtBD: 
RBPOR'r DATB: 

SAIIPLR 111111; EMS I 

• "! !IP(l!IBD 

DCBII 

DDA 

D8P 

Pll-152 

DDI 

DOD 

KBLTIIAIIB 

DIJIII 

DDB 

PBSTICID£S AIALYSIS 
BPLCIGC-ECP 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

Bll-7 
3459 LMORATOBX IRJIIDBR; 

I.OOlPPR) RBSUJ,TS .amJl 

1.60 M/D u 
1.20 B/D u 

1.12 M/D u 
1.86 H/D u 

4.68 H/D u 
1.14 60 PPII 

2.54 M/D u 

2.12 650 PPII It 

1.44 32 PPII 

200-79-7 
i' -; ~,, 
,, 

BOE-CS-0186334 



r 
r 
r 

PROJECT RUIIBER: 

r PROJECT MANAGER: 
DATB SUBIIITTBD: 
REPORT -DATE: 

r 
r :ijAJIPLR IIAIIK; EMS 

COJIPOOJID 

r DCBB 

DDA 

r DBP 

PW-152 r DDII 

~ 
DDD 

DLTIIAIIB 

c DDT 

DDB 

;_..~ 
c 

-:-.; 

~ c 
c 
c 
c 
l! 
(: 

' 

r 

• ·I 

I 

PBSTICID8S ANALYSIS 
HPLC/GC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

gR-1 
3459 LIBORA'mBX IIDIIBIB; 

LOQ(PPUl BWJVIlr9 aHDS 

1.60 H/D u 

1.20 H/D u 

1.12 lf/D u 

1.86 •ID u 

4.68 H/D u 

1.14 71 PP11 K 

2.54 H/D u 

2.12 630 PPII K 

1.44 28 PPII 

200-79-8 

i •. 
I 

'. 

BOE-CS-0186335 



r 
r 
r 

PROJBC'l' HUIIBER: 

r PROJBC'l' IIAifAGER: 
DATB SUBMITTBD: 
REPORT DATB: 

r 
SAIIPLB HAJII: EMS I 

r COJIPQQJID 

r DCBB 

DDA 

r DBP 

l'W-152 

[ 
' 

... 
c IJOD 

KBL'liiAIIB 
' 
c c DDI' 

0-

--~ c ~ 

..,. 
1";-

.-·._ .. -.-~ 

a -~ -- ~ .... 
-{;. 

-~ 

a I "' 
b 
t 
-~ c ' 
~ 
~.' 
~ c 
c 
I: 
r 

PBSTICIDBS AlfALYSIS 
BPU:/GC-BCQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

gR.-1 
3459 LABORA'1'0BY HIJIIBBB.; 

U)QCPPJI) RBSULTS g)DJl 

1.60 H/D 0 

1.20 N/D 0 

1.12 H/D 0 

1.86 N/D 0 

4.68 N/D 0 

1.14 25 PPR K 

2'.54 N/D 0 

2.12 611 PPII K 

1.44 26 PP11 

'f 

...... ( i 

Ow· ...... 
. ~':: 

-~--~~~~:-. 

{~:ilt::~~~ 

200-79-9 . -.-
~ ,_. 

:'-
~ -.. 

I, 

BOE-C6-0186336 



J 

r 
r 
r 
r 
r 
r 
r 
~ 

c 

PROJECT IIOIIBBR: 
PR0JBCT IIAMAGBR: 
DATB StJma'l'TED: 
RBPOR'f DATB: 

SIIIPLI 11MB; EMS I 

COIIPOVIID 

DCB8 

DDA 

DBP 

ftl-152 .,.. 
DOD 

aamwm 
DDr ..,. 

PBSTXCIDBS AHALYSIS 
IIPLC/CC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

()R-5' 
3460 HB<m!'l'OBY IIDJIBIR: 

JQQ(PPR) BRmiJ.TS axm 

1.60 W/D u 

1.20 W/D u 

1.12 W/D u 

1.86 W/D u 

4.68 W/D u 

1.14 59 PPII 

2.54 •ID u 

2.12 1400 PPII 

1.44 140 PPII 

200-79-10 

. "-'C 

. » ... 0·· j 
• ~ .• • .• T.· 

. - . ''~'c!t-. -

' .M1f~5l 
I ~t:;:~"'}~, 

, i r,.~?0'"'"" 
~ -· 
f . 
..;._-

BOE-CS-0186337 



r 
r 
r PROJECT MOIIBKR: 

r PROJEC'I' IIAIIAGBR: 
DATB SUBIII'l"l'BD: 
RBPOR'l' DATB: 

r 
SMPLB JWIB: EMS 

r COIIPOtJIID 

r DCBB 

DDA 

r DBP 

Pll-152 

r ' .,.. 
DOD c KBL'!IIAim 

c DDr 

DDB 
f c -_ 

-._:;(_ 

~· 
~ ,._;_. 

c i ·, 

I b 
<- c 
c 
l~ 

r -1 

l 

I 

PBSTICIDBS AW·YSIS 
UPLC/GC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

BR.-' 
3460 IrN!QBA'l'QRX IJDIBD: 

LOO(PPII) RKSUL~S amB 

1.60 11/D u 

1.20 •ID u 

1.12 11/D u 

1.86 •ID u 

4.68 11/D u 

1.14 61 PPII 

2.54 lf/D u 

2.12 1400 PP11 

1.44 130 PPII 

200-79-11 

BOE-CS-0186338 



r 
r 
r PROJBC'1' RUIIBBR: 

PRO.JJfiCT lfAlfAGBR: 

r DATB SUBIII'l'TBD: 
REPORT DA'l'B: 

f, 
SAIIPLI BAJII: EMS I 

r 
DCBB 

COIIPQVJID 

r DDA 

DBP 

[ 1'11-152 

~ 
Dml 

DDD 

·-~-

~ 
c 

.:i c - "(o 
~, 

-? 

KBL'IIIAIIB 

DOl' ..,. 
·~ 

PBSTICIDBS ANALYSIS 
BPLCLGC-ECP 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

Bf< -5' 
LABORATORY IIQIIBBil: 3460 

IDQ(PPB) RBSJJLTS amB 

1.60 M/D u 
1.20 M/D u 
1.12 M/D u 
1.86 K/D u 
4.68 M/D u 
1.14 62 PPII 

2.54 11/D u 
2.12 1500 PPII 

1.44 150 PPII 

•• 
, -.....IC ' 

-·~J 
;;~~: 

200-79-12 
l\Y'2'? 
j::~ - -

f.~-;-
,. 

BOE-CS-0186339 



r 
r 
r 
r 
r 
r 
r 
r 
c 

~c 
. ,c;-
~ 

PROJECT NUJIBBR: 
PROJECT IIAIIAGBR: 
DATB SUBJII'l"l'BD: 
REPORT DATB: 

PESTICIDES AUALYSIS 
UPX.CIGC-ECQ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

BR.-fl 
SA11PLB JJAIIB: EMS I 3 4 61 

DCBB 

DDA 

DBP 

l'W-152 

.,... 
DDD 

ll:BL'ftiMB 

DD'I' 

DDB 

LOQ(PPft) 

1.60 

1.20 

1.12 

1.86 

4.68 

1.14 

2.54 

2.12 

1.44 

K/D 

H/D 

K/D 

•ID 

u 

u 

u 

0 

H/D 0 

870 PP11 

40 PPII 

200-79-13 

BOE-CS-0186340 
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r 
r 
r 
r 
r 
r 
r 
r 
~ 

c 
~, 0 

t 

~> c 
~· 

1
,, 
~ 

PROJECT IIUIIBBR: 
PROJECT IIAIIAGBR: 
DA'l'B SUBIIIftBD: 
REPORT DA'l'B: 

SAJIPLB lfAIII: EMS ' COIIPQIDID 

DCBB 

DDA 

DBP 

PW-152 

.,.. 
DOD 

DW1'IIAim 

DM 

DDB 

PBSTICIDBS AIALYSIS 
HPI.c!GC-Brn 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

BR·i 
3461 QAORATQRY IIDJIBBR: 

I.OOCPPH) RBSULTS am& 

1.60 •ID u 

1.20 •ID u 

1.12 •ID u 

1.86 •ID u 

4.68 •ID u 

1.14 36 PP11 

2.54 •ID u 

2.12 850 PP11 

1.44 41 PPII 

' ....... ( . 

200-79-14 

BOE-CS-0186341 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r: . t I~ 

'C 
c 
t 
r 

PROJBC'1' lftJIIBBR: 
PRfl.1BC'1' DJUGBR: 
DA'1'B SUBIII'I'rBD: 
BBPOR'1' DATB: 

SNIPLI JWII: EMS I 

I CQIIPSIJIQ 
I 

I 
DicaB 

I 

DO& 

DBP 

.. 152 ... 
DID 

mrL'l'IWIB 

IJDll ..,. 

PBSTICIDSS AIIALXSIS 
IIPU;IGC-RQJ 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

8/l.-f/ 
3461 LNIUIAmBY IDpiB: ·. 

LOQIPJIB) Blffllt.TS .ama 
1.60 •JD 0 

1.20 R/D 0 

1.12 •JD 0 

1.86 •JD 0 

4.68 •JD 0 

1.14 170 PPII 

2.54 R/D 0 

2.12 930 PP11 

1.44 42 PPB 

200-79-15 

,. 

BOE-CS-0186342 

i 
I 

j 



' ' I· 

'{ 
-; . 

. _ ); 

.~J s 
~ )' 

.l .• 

-·~ 

~ 

.. 
i 

" 
~ -F 

{ 

·, 
' 

r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
[ 

[1 

c 
c 
c 
c 
c 
~ 

1' 

PR0.1BC'r IIUIIBBR: 
~ JIAIQGBP: 

· DA.TB SUBIIIftBIU 
REPOR'l' ·DAD: 

SUIPLI IIAJII: EllS 

COIIhJOWII 

DCBB 

DDA 

DBP 

Plf-152 

IDI 

DDD 

KBL'1'BAIIII 

DD'r 

DOB 

PBSUCJDBS AIIALYSJS 
BPLCIGC-BGD 

832005 
Bill Mahaffey 
OJ-13-90 
OJ-20-90 

Ba.ct"3 ro ... ..J s.,;f 
I 3462 HBO!!!.ftll! IIIID'B: 

WOIPPII) u:umJ'S ama 
1.60 R/D u 

1.20 •JD u 

1.12 •JD u 

1.86 •JD u 

4.68 R/D u 

1.14 •JD u 

2.54 •JD u 

2.12 4.1 PP11 

1.44 2.5 PHI 

. "'( . 

200-79-16 

1-· •. 

BOE-CS-0186343 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
[ 

[ 

r.: 

r: 
t: 
l 

PIIOJBC'r IIUIIBBR: 
PRDiJBC'l" IIAIIAGBR: 
DAft SUD!IITTBD: 
JIBliOR'l' DA'l'B: 

s•!IW:B JINIB: EMS 

aiiPOUIID 

DC.-

DDA 

DBP 

nl-152 

.,.. 
DOD 

BBL'1'IIAIIB 

DDr 

no• 

PBS'l'ICIQBS AJIALXSIS 
HPI&IGC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

&c:Karo .... ..J s,;' 
I 3462 HBOJI!mRY IIJJIIBBR: 

LOQCPPJI) RBSUJ,TS gma 

1.60 •ID u 

1.20 M/D u 

1.12 R/D u 

1.86 X/D u 

4.68 X/D u 

1.14 X/D u 

2.54 R/D u 

2.12 5.8 PPII 

1.44 3.6 PPII 

200-79-17 

f,:-
r 

·-

I
' ... ' 

1 

BOE-CS-0186344 



r 
r 
r PROJBC'l' IIUMBBR: 

PROJBC'1' IIAifAGBR: 
DAft SUBXIT'l'BD: r RBPORr DATB: 

r SltMPLI IIAIIB: EMS 

r COIIPOURD 

DC'BB 

r DDA. 

DBP 

r PW-152 

r 
.,.. 
DDD 

r KBL'I'IIARB 

DDr 

[ DDB 

[ 
-.-,. c 1-,:,.;" 

--

c 
'· 

[ 

t: 
r· ., 
1' 

PBS'UCIDIS AJW,YSIS 
BPLCIGC-BCD 

832005 
Bill Mahaffey 
03-13-90 
03-20-90 

5#,1 ~cKaro"'~J 
I 3462 LABORA'l'OU """MR: 

LOO(PPB) BISULTS gas 

1.60 lf/D u 

1.20 lf/D u 

1.12 lf/D u 

1.86 11/D u 

4.68 lf/D u 

1.14 11/D u 

2.54 11/D u 

2.12 4.7 PPII 

1.44 3.9 PP11 

200-79-~8 

I 

! 
I-

' ' 

BOE-CS-0186345 

j 

~ 
I 
I 

~ 

I 

I 
I 
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